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PREFACE. 


Thk  contents  of  the  present  volume  of  The  American  Ephemeris  are,  in 
general,  similar  to  those  of  the  volume  for  the  preceding  year.  Beginning 
with  the  volume  for  the  year  1882,  the  arrangement  of  the  work  is  as 
follows: — 

Part  I,  Ephemeris  for  the  Meridian  of  Crreenwich,  gives  the  positions  of 
the  major  planets,  and  other  fundamental  astronomical  data  for  equidistant 
intervals  of  Greenwich  mean  time. 

Part  II,  Ephemeris  for  th-e  Meridian  of  Washington^  gives  the  ephem- 
erides  of  the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over  the 
meridian  of  Washington.  The  mean  places  of  the  fixed  stars  and  data 
for  their  reduction  are  also  included  in  this  Part.  The  list  of  mean  and 
apparent  places  of  fixed  stars  has  been  greatly  enlarged,  for  the  convenience 
of  field-astronomers. 

Part  III,  Phenomena,  contains  predictions  of  phenomena  to  be  observed, 
with  data  for  their  computation.  Washington  mean  time  is  used  in  this 
pari  except  in  a  few  cases,  notably  that  of  eclipses,  where  Greenwich  mean 
time  was  judged  more  convenient.  The  additions  comprise  more  complete 
data  for  eclipses  of  the  sun,  diagrams  showing  the  configurations  of  the 
satellites  of  Jupiter,  data  respecting  the  disks  of  Mercury  and  Venus  for  the 
reduction  of  meridian  and  photometric  observations,  and  diagrams,  with 
tables,  for  identifying  any  known  satellites  of  other  planets. 

SIMON  NEWCOMB, 

Proft89or  U,  S,  Mxvy,  Superinkndeni 
WiisBiifGTON,  February,  J 884. 
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CORRECTIONS, 


Ephemerisfor  1884  {First  Edition). 

Ptoge  293,    a  Andromedfe,            DecliDation,  for  +  35**  read  +  36® 

294,  crArietis,                     Aim."  Var.  R.  A.,  "  -j- 3-.3a57          «    -|-3'.3036 

295,  CGomiuorum,            Right  Ascension,  "  14«.108               **     13*.747 
Annual  variation  in  Right  Ascension,  "  -f- 3.6527           "    +3.5627 

297,    fHydrse,  Declination,  "    37".64  «*    57".64 

315,    aCassiopecB,     '         Dec.  34.2,  Declination,  «    88".9  «    98''.9 

33J),    izBootis,  Dec.  34.8,  R.  A.,  **    11'.24  «    J2-.24 

Ephemerisfor  1885  {First  Edition). 

Page  249,    last  line  in  last  column,  for  8  30.7  read  8  30.8 

32.5,    22  Camelop.  (H.),  R.  A.  opposite  Oct.  5.7,  "    .74  "    .76 

Delete  -  .07  opposite  Dec.  34.5  and  nriove  column  from  Oct  .5.7,  inclusive,  down  one  line. 
375,    fifth  column,  for  o^  Cygni  read  31  Cygni 

408 — 409,    Declination  of  Neptune  from  Sept.  1  to  Dec.  32,  both  included,  to  be  increascki  one 

degree, 
417,    Third  column,  second  line,  remove  E  to  tl  ird  line. 

453,    Diagnim  of  Jupiter's  Satellites,  reverse  direction  of  arrows.  « 

482,    In  first  column,/or  Mar.  19*  8^  read  Mnr.  19<»  18^ 

The  American  Nautical  Almanac  for  1886  (First  Edition). 

Page  253,  Eclipse  Charts,  first  line,  for  Augu.  1 8—^    read  August  28—9. 

261,  Twenty-third  line,  «    21b5'«.57*.4        "    21b6'»55-.06 

The  American  Ephemeris  and  Nautical  Almanac  for  1886  {First  Edition). 

Page  113,    July  5,  Moon's  Upper  Transit,  for  2»^  32  ".8  read  3^  32ni.8 

200,    Dec.  t^  Equation  of  Time,  «    0'"8'.54  "     l'"8-.54 

263,    To  the  heliocentric  longi.ude  of  Neptune  apply  the  following  corrections: 

Jan.  3,  — 0".80;  Mar.  8,  — 0".96;  M«y  3,  — 1".12;  July  6,  —  r'.30?  Sept  8,  — 1".48; 

Nov.  3,  — 1".62;  Dec.  37,  — 1".80,  and  interpolated  values  for  intermediate  dates. 
249, 409  and  410,    To  the  apparent  R.  A.  and  Dec.  of  Neptune  apply  the  following  corrections: 

R.  A.  Dec. 

Jan.  3, 
April  9, 
Aug.  15, 
Dec.    21, 

and  inter|)olated  values  for  int  rmediate  dates. 
276,    From  Nov.  16  to  Dec.  36,  increase  Q'  by  1'. 

.  482,    Under  "  Wathington  Mean  Times  of  Elongations,"  for  Titania  read  Ariel  and  for  Ariel  read 
Titania. 
504,    Lines  5, 8  and  9  from  top,  for  sin  «/  read  cos  ^ 

516,    Line  8,  "    1885.0  "    1886.0 

.517,    Line  30,  "    adapted  **    adopted. 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHBONOLOOICAL  EBA8. 

TSB  TBAR  1887,  WHICH  COMPRISES  THE  LATTER  PART  OF  THE  lllTH  AND  THE  BEOINMINO 
OF  THE  112th  tear  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA, 
CORRESPONDS    TO— 

Tbe  year  6600  of  the  Julian  Period ; 

**         7395-96  of  the  Byzantine  era,  the  year  7396  commencing  on  September  ]8t; 

^         5647-48  of  the  Jewish  era,  the  year  5648  commencing  on  September  J 9th,  or,  more 

exactly,  at  sunset  on  September  18th; 
^         2640  since  the  foundation  of  Rome,  according  to  Varro; 

<'         2634  since  the  beginning  of  the  era  of  Nabonassar,  which    has    been    assigned   to 
Wednesday,  the  26th  of  February  of  the  3967th  year  of  the    Julian    Period: 
corresponding,  in  the  notation  of  chronologists,  to  the  747th;  and,  in  the  notation 
of  astronomers,  to  the  746th  year  liefore  the  birth  of  Christ; 
•*         266*^  of  the  Olympiads,  or  the  third  year  of  the  666th  Olympiad  cx>mmenciug  in  July, 
1887,  if  we  fix  the  era  of  the  Olympiads  at  775i  years  before  Christ,  or  near 
the  beginning  of  July  of  the  year  3938  of  the  Julian  Period ; 
^         2199  of  the  Grecian  era,  or  the  era  of  the  Seleucids ; 
**  1603  of  the  era  of  Diocletian  ; 

**         2547  of  the  Japanese  era  and  to  the  20th  year  of  the  period  entitled  *'Meiji.'^ 
The  year  1305  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins   on   the  I9th  day  of 
September,  1887. 

The  first  day  of  January  of  the  year  1887  is  the  2,410,273d  day  since  the  conmiencement  of  the 
Julian  Period. 


CHSONOLOaiCAL  CYCLES. 


Dominical  Letter B 

Epoct 6 

Lunar  Cycle  or  Golden  Number     ...      7 


Solar*Cycle 20 

Roman  Indiction 15 

Julian  Period I    .  6600 
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SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  ETC. 


O 
C 

® 


The  Sun. 
The  Moon. 
Mercury. 
Venus. 
The  Earth. 


s 

Mars. 

21 

Jupiter. 

h 

Saturn. 

S 

Uranus. 

V 

Neptune. 

SIGNS  OF  THE  ZODIAC. 


Spring 
Signs. 


(4. 


Summer  I  ^ 


Y  Aries. 
B   Taurus, 
n  Gemini. 
2S  Cancer. 
SI  Leo. 
nj  Virgo. 


Autumn  J 
Signs.    I 

Winter 
Signs. 


{ 


7. 

^  Libra. 

8. 

m  Scorpius. 

9. 

/  Sagittarius 

10. 

Vf  Capricomus, 

11. 

«&  Aquarius. 

12. 

H  Pisces. 

ASPECTS. 

i  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
D  Quadrature,  or  difiering  90°  in  Longitude  or  Right  Ascension. 
g     Oppositiop,    or  difiering  180°  in  Longitude  or  Right  Ascension. 


ABBREVIATIONS. 

Q 

Ascending  Node. 

°     Degrees. 

8 

Descending  Node. 

'      Minutes  of  Arc. 

N. 

North. 

"     Seconds  of  Arc. 

S  . 

South. 

•»     Hours. 

E. 

EaBL 

»     Minutes  of  Time. 

W. 

West. 

•      Seconds  of  Time. 
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JANUARY,    1887. 


I. 


AT  GREENWICH  APPARENT  NOON. 

# 

THE  SUN'S 

1 

• 

1      5 

;  ^ 

>. 

■<3 

1 

• 

•9 

1 

• 

sidereal 

Time  of 

Semi- 

dlwnet.r 
Pudng 

KerhUan. 

Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 

Diltfor 
1  Hour. 

Apparent 
Right  AsooDsion. 

DUr.  for 
1  Hoar. 

Apparent 
Deoliiiation. 

Dlff.  for 
1  Hour. 

Semi, 
diaiiinter. 

Slit. 

SUN. 

Mon. 

1 
3 

Il       ID           K 

18  47     4.34 
18  51  29,18 
18  55  53.64 

11.043 
11.026 
ll.OOi) 

S.23    d  37.7 
22  55  26.2 
22  49  47.3 

+  12.41 
13.55 
14.69 

16 
16 
16 

18.'36 
18.36 
18.36 

7L08 
71.03 
70.98 

m        A 

3  46.72 

4  14.91 
4  42.73 

1.162 
1.167 
1.150 

Tues. 
Wed. 
Thur. 

4 
5 
6 

19     0  17.69 
19    4  41.30 
19     9    4.45 

10.992 
10.973 
10.954 

22  43  41.1 
22  37     7  9 
22  30    7.7 

+  15.82 
16.94 
18.06 

16 
16 
16 

18.36 
18.35 
18.33 

70.93 
70.87 
70.81 

5  10.14 

5  37.12 

6  3.65 

1.133 
1.114 
1.095 

Frid. 

Sat. 

SUN. 

7 
8 
9 

19  13  27.12 
19  17  49.27 
19  22  10.89 

10.933 
10.912 

10.889 

22  22  41.0 

22  14  47.8 
22     6  28.4 

+19.16 
20.26 
21. .34 

16 
16 
16 

18.30 
18.27 
18.23 

70.75 
70.68 
70.61 

6  29.68 

6  55.21 

7  20.21 

1.074 
1.053 
1.030 

Moil. 

i  Tiie«. 

Wed. 

10 
11 
12 

19  26  31.96 
19  30  52.47 
19  35  12.39 

10.866 
10.842 
10.818 

21  57  43.1 
21  48  32.1 
21  38  55.6 

+22.42 
23.48 
24.54 

16 
16 
16 

18.19 
18.14 
18.09 

70.53 
70.45 
70.37 

7  44.66 

8  8.54 
8  31.85 

1.007 
0.983 
0.959 

Thur. 
'  Frid. 
Sat. 

14 
1.^ 

19  39  31.70 
19  43  50.38 

19  48     8.42 

10.792 
10.766 
10.739 

21  28  53.9 
21   18  27.4 
21     7  36.3 

+25.58 
26.61 
27.63 

16 
16 
16 

18.03 
17.96 
17.89 

70.28 
70.19 
70.10 

8  54.54 

9  16.60 
9  38.02 

0.933 
0.907 
0.880 

sew. 

Mon. 
Tuea. 

16 
17 
18 

19  52  25.81 

19  56  42.52 

20  0  58.53 

10.710 
10.681 
10.652 

20  56  20.9 
20  44  41.5 
20  32  38.5 

+28.64 
29  63 
30.61 

16 
16 
16 

17.81 
17.73 
17.64 

70.01 
69.91 
69.81 

9  58.80 
10  18.90 
10  38.30 

0.852 
0.82*3  \ 
0.794  ; 

Wed. 
Tliur. 
Frid. 

19 
20 
21 

20     5  13.83 
20     9  28.41 
20  13  42.25 

10.622 
1()..592 
10.561 

20  20  12.2 
20     7  22.8 
19  54  10.8 

+31.57 
32.52 
33.45 

16 
16 
16 

17.55 
17.45 
17.35 

69.71 
69.60 
69.50 

10  56.99 

11  14.97 
11  32.21 

0.764 
0.734  i 
0.703 

Sal. 

sew. 

Mon. 

22 
23 
24 

20  17  55.33 
20  22     7.64 
20  2G  19.17 

10.529 
10.497 
10.461 

19  40  36.6 
19  26  40.5 

19  12  22.8 

+34.38 
35.29 
36.18 

16 
16 
16 

17.25 
17.14 
17.03 

69.39 
69.28 
69.  lY 

11  48.69 

12  4.40 
12  19.32 

0.671  . 
0.6.39  i 

0.606 

1 

Tues. 
Wed. 
Thur. 

25 
26 
27 

20  30  29.90 
20  34  39.83 
20  38  48.94 

10.430 
10.396 
10.362 

18  57  43.9 
18  42  44.4 
18  27  24.5 

+37.04 
.37.90 
3H.74 

16 
16 
16 

16.92 
16.80 
16.68 

69.06 
68.95 
68.84 

12  33.46 
12  46.80 
12  59.32 

0.573 
0.5.39 
0.505 

Frid. 
Sat. 
SUN. 
1  Mon. 

28 
29 
30 
31 

20  42  57.21 
20  47     4.64 
20  51   11.24 
20  55  17.00 

10.327 
10.292 
10.257 
10.222 

18  11  44.5 
17  55  44.9 
17  39  26.2 
17  22  48.8 

+39.57 
40.38 
41.18 
41.95 

16 
16 
16 
16 

16.55 
16.42 
16.29 
16.16 

68.73 
68.62 
68.50 
68.39 

13  11.00 
13  21.84 
13  31.86 
13  41.04 

0.470 
0.435 
0.400 
0.36.-» 

Tues. 

32 

20  59  21.91 

10.187 

S.  17     5  53.1 

+42.70 

16 

16.02 

68.27 

>  from  tb 
ithdeoUn 

13  49.37 

0.330 

Non — The  mean  time  of  een 
The  rijcn  +  prefixed 

lidiamete] 
to  the  hoi 

r  paasing  may  be  found  by  subtracting  0*.l 
irly  change  of  declination  indicates  that  soi 

B  sidereal  time 
litions  are  deer 

] 
easing. 

n. 
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AT  GEBEITWIOH  MEAN  NOON. 

THE  SUN'S 

m                                    *■ 

1 

1 

■s 

1 

1 

"8 

1 

• 

Eqnatlon  of 

mme, 

loba 
Subtcaoted 

Mean  Time. 

Dif^  for 
IHonr. 

Sidereal 

Time, 

or 

•  of 

Mean  San. 

Apparent 
Right  ABoention. 

Dift  for 
1  Hoar. 

Apparent 
DeoUnation. 

Did:  fbr 
IHonr. 

Sat. 

1 

h      m       • 

18  47    3.65 

1L039 

S.  23    d  38^5 

•1-1 2^40 

m        s 

3  46.64 

1.182 

h      m       s 

18  43  17.01 

SUN. 

2 

18  51  28.40 

11.023 

22  55  27.1 

13.64 

4  14.83 

1.167 

18  47  13.57 

Mod. 

3 

18  55  52.77 

11.006 

22  49  48.4 

14.68 

4  42.64 

1.150 

18  51  10.13 

Tues. 

4 

19    0  16.74 

10.989 

22  43  42.4 

+  15.81 

5  10.05 

1.133 

18  55    6.69 

Wed. 

5 

19    4  40.27 

10.970 

22  37     9.4 

16.93 

5  37.02 

1.114 

18  59    3.25 

Thur. 

6 

19    9     3.34 

10.951 

22  30    9.5 

18.05 

6    3.54 

1.095 

19    2  59.80 

Prid. 

7 

19  13  25.93 

10.930 

22  22  43,0 

+  19.^5 

6  29.57 

1.074 

19    6  56.36 

Sat. 

8 

19  17  48.01 

10.909 

22  14  50.1 

20.25 

6  55.09 

1.053 

19  10  52.92 

SUN. 

9 

19  22    9.56 

10.886 

22    6  31.0 

21.33 

7  20.08 

1.030 

19  14  49.48 

Mon. 

10 

19  26  30.56 

10.863 

21  57  46.0 

+22.41 

7  44.53 

1.007 

19  18  46.03 

Tues. 

11 

19  30  51.00 

10.839 

21  48  35.3 

23.47 

8    8.41 

0.983 

19  22  42.59 

Wed. 

12 

19  35  10.85 

10.815 

21  38  59.1 

24.53 

8  31.71 

0.959 

19  26  39.14 

Thur. 

13 

19  39  30.10 

10.789 

21  28  57.7 

+25.57 

8  54.40 

0.933 

19  30  35.70 

Frid. 

14 

19  43  48.72 

10.763 

21  18  31.5 

26.60 

9  16.46 

0.907 

19  34  32.26 

Sat. 

15 

19  48    6.70 

10.736 

21     7  40.7 

27.62 

9  37.88 

0.880 

19  38  28.82 

SUN. 

16 

19  52  24.03 

10.708 

20  56  25.6 

+28.63 

9  58.66 

0.852 

19  42  25.37 

Mod. 

17 

19  56  40.68 

10.679 

20  44  46.6 

29.62 

10  18.76 

0.823 

19  46  21.93 

Tues. 

18 

20    0  56.64 

10.650 

20  32  43.9 

30.60 

10  38.16 

0.794 

19  50  18.48 

Wed. 

19 

20    5  11.89 

10.620 

20  20  17.9 

+31.56 

10  56.85 

0.764 

19  54  15.04 

Thur. 

20 

20    9  26.42 

10.590 

20    7  28.9 

32.51 

11  14.83 

0.734 

19  58  11.59 

Frid. 

21 

20  13  40.22 

10.559 

19  54  17.2 

33.44 

11  32.07 

0.703 

20    2    8.15 

Sat. 

22 

20  17  53.26 

10.527 

19  40  43.3 

+34.37 

11  48.56 

0.671 

20    6    4.70 

SUN. 

23 

20  22    5.53 

10.495 

19  26  47.5 

35.28 

12    4.27 

0.639 

20  10     1.26 

Mon. 

24 

20  26  17.02 

10.462 

19  12  30.1 

36.17 

12  19.20 

0.606 

20  13  57.82 

Tues. 

25 

20  30  27.72 

10.429 

18  57  51.6 

+37.03 

12  33.34 

0.573 

20  17  54.38 

Wed. 

26 

20  34  37.62 

10.395 

18  42  52.4 

37.89 

12  46.69 

0.539 

20  21  50.93 

Thur. 

27 

20  38  46.70 

10.361 

18  27  32.8 

38.73 

12  59.21 

0.505 

20  25  47.49 

Frid. 

28 

20  42  54.94 

10.326 

18  11  53.1 

+39.56 

13  10.90 

0.470 

20  29  44.04 

Sat 

29 

20  47    2.35 

10.291 

17  55  53.9 

40.37 

13  21.75 

0.4.35 

20  33  40.60 

SUN. 

30 

20  51     8.93 

10.256 

17  39  35.5 

41.17 

13  31.78 

0.400 

20  37  37.15 

Mon. 

31 

20  55  14.67 

10.221 

17  22  58.4 

41.94 

13  40.96 

0.365 

20  41  33.71 

Tues. 

32 

20  59  19.56 

10.186 

S.  17    6    2.9 

+42.69 

13  49.30 

0.330 

20  45  30.26 

Now.— Th 
Th 
■n 

e  semidiAineter  for  moan  noon 
e  sign  +  prefixed  to  the  hourlj 
decreasing. 

may  be  aaenmed  the  same  as  t 
f  change  of  declination  indicate 

hat  for  apparent 
s  that  Booth  dec 

noon. 
Linations 

Di£  for  1  Hoar, 
-f  9«.8565. 
(Table  m.) 
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m. 


AT  GREENWICH  MEAN  NOON. 

i 

i 

THE  SUN'S 

S 

^ 

Logarithm 

1 

1 

• 

o 

TBUB  LONGnUDX. 

Dim  for 
IHonr. 

of  the 

Badlnt  Vector 

of  the 

Earth. 

Dim  for 
1  Honr. 

Mean  Time 

of 

Sidereal  Noon. 

A 

V 

1 
2 
8 

1 

2 
3 

280  4^  23"0 

281  50  32.7 

282  51  42.0 

49  3U 

50  40.6 

51  49.7 

152.91 
152.90 
152.88 

-0.36 
0.47 
0.56 

9.9926751 
9.9926731 
9.9926734 

-  1.3 

-  0.4 

+    0.6 

h      m       e 

5  15  51.09 
5  11  55.19 
5    7  59.28 

4 
5 
6 

4 
5 
6 

283  52  50.9 

284  53  59.5 

285  55    7.7 

52  58.5 

54  6.9 

55  14.9 

152.86 
152.84 
152.83 

-0.63 
0.67 
0.67 

9.9926761 
9.9926814 
9.9926893 

+    1.7 
2.7 
3.8 

5    4    3.36 
5    0    7.45 
4  56  11.54 

7 
8 
9 

7 
8 
9 

286  56  15.5 

287  57  23.0 

288  58  30.2 

56  22.5 

57  29.8 

58  36.9 

152.81 
152.80 
152.79 

-0.64 
0.58 
0.50 

9.9926999 
9.9927134 
9.9927297 

+    5.0 
6.2 
7.3 

4  52  15.63 
4  48  19.72 
4  44  23.82 

10 
11 
1--^ 

10 
11 
12 

289  59  37.0 

291  0  43.5 

292  1  49.8 

59  43.6 

0  49.9 

1  56.0 

152.78 
152.77 
152.76 

-  0.40 
0.28 
0.15 

9.9927488 
9.9927708 
9.9927955 

+    8.5 
9.7 
10.8 

4  40  27.91 
4  36  32.00 
4  32  36.08 

13 
14 
15 

13 
14 
15 

293  2  55.9 

294  4     1.7 

295  5    7.3 

3  1.9 

4  7.6 

5  13.1 

152.75 
152.74 
152.73 

-  0.02 

+  0.10 

0.21 

9.9928228 
9.9928527 
9.9928852 

•1-  11.9 
13.0 
14.1 

4  28  40.17 
4  24  44.26 
4  20  48.35 

16 
17 
18 

16 
17 

18 

296  6  12.7 

297  7  17.9 

298  8  22.7 

6  18.3 

7  23.3 

8  28.0 

152.72 
152.71 
152.69 

+  0.30 
0.37 
0.41 

9.9929202 
9.9929575 
9.9929968 

+  15.1 
16.0 
16.8 

4  16  52.43 
4  12  56.52 
4     9    0.61 

19 
20 
21 

19 
20 
21 

299  9  27.1 

300  10  31.1 

301  11  34.6 

9  32.3 

10  36.2 

11  39.5 

152.68 

152.66' 

152.64 

+  0.42 
0.40 
0.36 

9.9930380 
9.9930810 
9.9931258 

+  17.6 
18.3 
19.0 

4     5    4.70 
4     1     8.79 
3  57  12.88 

22 
23 
24 

22 
23 
24 

302  12  37.6 

303  13  39.9 

304  14  41.5 

12  42.3 

13  44:5 

14  46.0 

152.61 
152.58 
152.55 

+  0.28 

0.18 

+  0.06 

9.9931722 
9.9932201 
9.9932694 

+  19  7 
20.3 
20.9 

3  53  16,97 
3  49  21.06 
3  45  25.15 

25 
26 
27 

25 
26 
27 

305  15  42.2 

306  16  42.0 

307  17  40.7 

15  46.6 

16  46.2 

17  44.8 

152.51 
152.47 
152.43 

-0.07 
0.21 
0.35 

9.9933202 
9.9933725 
9.9934263 

+  21.5 
22.1 
22.7 

3  41  29.23 
3  37  33.32 
3  33  37.41 

28 
29 
30 
31 

28 
29 
30 
31 

308  18  38.3 

309  19  34.6 

310  20  29.6 

311  21  23.3 

18  42.3 

19  38.5 

20  83.4 

21  26.9 

152.38 
152.32 
152.26 
152.21 

-0.48 
0.59 
0.68 
0.74 

9.9934816 
9.9935385 
9.9935971 
9.9936574 

+  23.4 
24.1 
24.8 
25.5 

3  29  41.51 
3  25  45.59 
3  21  49.68 

3  17  63.78 

1 

32 

32 

312  22  15.6 

22  19.0 

152.15 

-  0.77 

9.9937196 

+  26.3 

3  13  57.88 

Mon 

the 

nambers  in  oalamii 
mMui  aqnlnox  of  Jm 

A  oorrMpond 
DOAry  0*.0. 

to  the  in 

le  equinox  of  the  date;  In  oolai 

nn  V.  to 

Difll  for  1  Hour. 
— 9-.8296. 
(Table  IL) 
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GBEENWIOH  MEAN  TIME. 

1 

"8 

1 

THE  MOON'S 

SEUIDIAUBTER. 

HOBIZONTAL 

PAEALLAX. 

UPPER  TEAN8IT. 

AGE. 

Noon. 

Midnight. 

Koon, 

Diff.  for 
1  Hoar. 

Midnight. 

Diff.  for 
1  Boor. 

Meridian  of 
Greenwich. 

Difll  for 
1  Boar. 

Noon. 

1 

14  48"9 

14  5d!6 

54'  15.3 

+0.48 

/       $1 

54  21.7 

+0.64 

h      m 

5  29.6 

m 
1.75 

d 
7.1 

2 

14  53.1 

14  56.2 

54  30.7 

0.86 

54  42.3 

1.08 

6  11.9 

1.78 

8.1 

3 

15    0.1 

15    4.6 

54  56.5 

1.88 

55  13.0 

1.47 

6  55.2 

1.84 

9.1 

4 

15    9.7 

15  15.4 

55  31.8 

+1.65 

55  52.6 

+  1.80 

7  40.3 

1.93 

10.1 

5 

15  21.5 

15  28.0 

56  15.1 

1.93 

56  39.0 

2.03 

8  28.1 

8.06 

11.1 

6 

15  34.8 

15  41.7 

57     3.9 

8.09 

57  29.2 

8.11 

9  19.0 

8.80 

12.1 

7 

15  48.6 

15  55.3 

57  54.5 

+8.09 

58  19.3 

+8.08 

10  13.3 

8.33 

13.1 

8 

16     1.8 

16     7.8 

58  43.0 

1.91 

59     5.0 

1.74 

11   10.5 

843 

14.1 

9 

16  13.2 

16  17.8 

59  24.8 

1.54 

59  41.9 

1.30 

12    9.4 

8.47 

15.1 

10 

16  21.6 

16  24.6 

59  56.0 

+1.0.3 

60    6.7 

+0.74 

13    8.7 

8.45 

16.1 

11 

16  26.5 

16  27.5 

60  13.8 

+0.45 

60  17.4 

+0.15 

14    6.9 

8.39 

17.1 

12 

16  27.5 

16  26.6 

60  17.4 

-0.14 

60  14.1 

-0.40 

15    3.1 

8.30 

18.1 

13 

16  24.8 

16  22.4 

60    7.7 

-0.64 

59  58.7 

-0.85 

15  57.3 

8.88 

19.1 

14 

16  19.3 

16  15.7 

59  47.3 

1.03 

59  34.0 

1.17 

16  49.7 

8.15 

20.1 

15 

16  11.6 

16    7.3 

59  19.2 

1.88 

59     3.3 

1.36 

17  41.0 

8.18 

21.1 

16 

16    2.8 

15  58.1 

58  46.6 

-1.41 

58  29.5 

-1.43 

18  31.8 

8.18 

22.1 

17 

15  53.4 

15  48.7 

58  12.3 

1.43 

57  55.1 

1.43 

19  22.7 

8.13 

23.1 

18 

15  44.1 

15  39.6 

57  38.1 

1.41 

57  21.4 

1.38 

20  14.1 

8.15 

24.1 

19 

15  35.1 

15  30.8 

57     5.1 

-1.34 

56  49.2 

-1.31 

21     6,0 

8.17 

25.1 

20 

15  26.6 

15  22.5 

56  33.8 

1.87 

56  18.8 

1.83 

21  57.9 

8.16 

26.1 

21 

15  18.6 

15  14.8 

56     4.3 

1.19 

55  50.3 

1.15 

22  49^.4 

8.13 

27.1 

22 

15  ll.l 

15    7.5 

55  36.8 

-l.ll 

55  23.8 

-1.06 

23  39.8 

8.06 

28.1 

23 

15    4.2 

15     1.0 

55  11.4 

I.OI 

54  59.7 

0.95 

6 

29.1 

24 

14  58.0 

14  55.2 

54  48.7 

0.88 

54  38.5 

0.81 

0  28.5 

1.99 

0.4 

25 

14  52.7 

14  50.5 

54  29.3 

-0.78 

54  21.2 

-0.68 

]   15.3 

1.91 

1.4 

26 

14  48.6 

14  47.2 

54  14.4 

0.51 

54     9.0 

0.38 

2    0.2 

1.84 

2.4 

27 

14  46  1 

14  45.6 

54     5.2 

-0.84 

54     3.1 

-0.09 

2  43.5 

1.78 

3.4 1 

28 

14  45.5 

14  46.1 

54    3.0 

+0.08 

54    4.9 

+0.85 

3  25.8 

1.75 

4.4 

29 

14  47,2 

14  48.9 

54    9.0 

0.44 

54  15.4 

0.63 

4    7.7 

1.75 

5.4 

30 

14  51.3 

14  54.4 

54  24.2 

0.84 

54  35.5 

1.05 

4  50.0 

1.78 

6.4 

31 

14  58.1 

15    2.6 

54  49.3 

1.86 

55     5.6 

1.46 

5  33.5 

1.85 

7.4 

32 

15    7.7 

15  13.4 

55  24.3 

+1.66 

55  45.3 

+1.84 

6  18.8 

1.94 

8.4 

6 
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V. 


GEEENWICH  ME  AX  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hunr. 

Diftfor 
1  Minnie. 

DeolinAtion. 

Dlff.for 
1  Minute 

Honr. 

Right  A8cension. 

Diff.for 
1  Minnie. 

DeolinaUon. 

Diff.for 
1  Minnie. 

SAG 

WEBI 

LY  1. 

MONDAY  3. 

-^ 

h    m      8 

8 

0            1          H 

01 

h    m      8 

8 

0      /      // 

// 

0 

0    3  29.51 

1.8076 

S.  2  29  47.7 

9.656 

0 

1  34    4.76 

1.8978 

N.  5  17  48.3 

9.618 

1 

0    5  21.56 

1.8676 

2  20    8.0 

9.667 

1 

1  .36    0.51 

1.8304 

5  27  25.0 

9.603 

2 

0    7  13.62 

1.8677 

2  10  27.7 

9.€77 

2 

1  37  .56.41 

1.8330 

5  37    0.7 

9.588 

3 

0    9    5.68 

1.8677 

2    0  46.7 

9.688 

3 

1  39  .52.47 

1.8358 

5  46  35.5 

9J)79 

4 

0  10  57.74 

1.8878 

1  51     5.1 

9.698 

4 

1  41  48.70 

1.8386 

5  56    9.3 

9.555 

5 

0  12  40.82 

1.8681 

1  41  22.9 

9.708 

5 

1  43  4.5.10 

1.8414 

6    5  42.1 

9J»37 

6 

0  14  41.91 

1.8683 

1  31  40.1 

9.717 

6 

1  45  41.66 

1.8449 

6  15  13.8 

9.519 

7 

0  16  34.01 

1.8686 

1  21  56.8 

9.798 

7 

1  47  38.40 

1.8471 

6  24  44.4 

9.501 

8 

0  18  26.14 

1.8690 

1  12  13.0 

9.734 

8 

1  49  3.''».31 

1.8500 

6  34  13.9 

9.489 

9 

0  20  18.29 

1.8693 

1    2  28.7 

9.749 

9 

1  51  32.40 

1.8530 

6  43  42.2 

9.461 

10 

0  22  10.46 

1.8687 

0  52  43.9 

9.749 

10 

1  .53  29.67 

1.8561 

6  53    9.2 

9.440 

11 

0  24    2.66 

1.8703 

0  42  58.8 

9.755 

11 

1  55  27.13 

1.8593 

7    2  35.0 

9.419 

12 

0  25  54.90 

1.8709 

0  33  13.3 

9.761 

12 

1  .57  24.78 

1.9695 

7  11  59.5 

9.397 

13 

0  27  47.17 

1.8716 

0  23  27.5 

9.767 

13 

1  .59  22.62 

1.9657 

7  21  22.6 

9.374 

14 

0  29  39.48 

1.8799 

0  13  41.3 

9.779 

14 

2     1  20.fi6 

1.9689 

7  30  44.4 

9.351 

15 

0  31  31.84 

1.8730 

S.  0    3  54.8 

9.777 

15 

2    3  18.89 

1.9799 

7  40    4.8 

9.397 

16 

0  33  24.24 

1.8738 

N.  0    5  51.9 

9.781 

16 

2    5  17.32 

1.9756 

7  49  23.7 

9.309 

17 

0  35  16.69 

1.8746 

0  15  38.9 

9.785 

17 

2    7  15.96 

1.8780 

7  58  41.0 

9.976 

18 

0  37    9.19 

1.8755 

0  25  26.1 

9.788 

18 

2    9  14.80 

1.8805 

8    7  56.8 

9.950 

19 

0  39     1.75 
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GEBElSrWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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9.5861 

17    7  59.3 

5.690 

II 

10  22  33.86 

9.3999 

10  38  32.8 

10.163    ' 

12 

8  26  40.87 

9.5945 

17    2  18.5 

5.739 

12 

10  24  57.35 

9.3898 

10  28  21.1 

10.997 

13 

8  29  12.29 

9.5998 

16  56  30.6 

5.857 

13 

10  27  20.64 

9.3865 

10  18    5.6 

104)90 

14 

8  31  43.61 

9.5911 

16  50  a5.7 

5.974 

14 

10  29  43.73 

9.3839 

10    7  46.3 

10.358 

1   IS 

8  34  \4.m 

9.5194 

16  44  33.7 

64191 

15 

10  32    6.62 

9.3796 

9  .57  23.3 

io#4i9 ; 

i  1« 

8  36  45.94 

9.6175 

16  38  24.7 

6.907 

16 

10  34  29.31 

9.3765 

9  46  56.8 

10.471 

17 

8  39  16.93 

9^155 

16  32    8.8 

6.399 

17 

10  36  51.80 

9J739 

9  :)6  26.8 

10.568 

18 

8  41  47.80 

9.5135 

16  25  4aO 

6.437 

18 

10  39  14.10 

9.3700 

9  25  53.4 

10.584 

19 

8  44  18.55 

9.5114 

16  19  16.4 

6.550 

19 

10  41  36.20 

9.3867 

9  15  ia7 

104139 

1  '^ 

8  46  49.17 

9.5093 

16  12  40.0 

6.669 

20 

10  43  58.10 

9.3633 

9    4  36.7 

10.699 

1  21 

8  49  19.66 

9.5071 

16    5  56.9 

6.773 

21 

10  46  19.80 

9.3600 

8  .53  .53.6 

10.744 

.  22 

8  51  50.02 

9.5048 

15  59    7.2 

6.863 

22 

10  48  41.30 

9.3568 

8  43    7.4 

10.795 

23 

8  .54  20.24 

9.5094 

15  .52  10.9 

6.993 

23 

10  51    2.61 

9.3536 

8  32  18.2 

10.843    1 

24 

8  56  50.31 

9.5000 

N.15  45    8.0 

7.109 

24 

10  53  2a73 

9.3604 

N.  8  21  26iJ 

10.890   1 

vm. 
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GEEEJHWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AMensUm. 

Difllfor 
1  Minute. 

DeoUiMtioii. 

Diir.for. 
IMinnte. 

Hoar. 

Right  Afloension. 

Dill,  for 
1  Minute. 

Declination. 

Diir.for 
IMinnte. 

THl 

CTBSD^ 

LY  13. 

SATUEDAY  15. 

h    m     s 

• 

N.  8^2l'26J2 

M 

h   m     I 

■ 

O          1         II 

ti 

0 

10  53  23.73 

S.3904 

10.800 

0 

12  43    3.52 

9.9331 

8.0  51    4.4 

11.641 

1 

10  55  44.66 

8.3479 

8  10  31.4 

104)37 

1 

12  45  17.46 

9.9317 

1    2  42.4 

11.697 

2 

10  58    5.39 

9.3430 

7  59  3:3.8 

10.983 

2 

12  47  31.32 

9J9303 

1  14  19.6 

11.619 

3 

11    0  25i« 

9.3408 

7  48  33.5 

iijm 

3 

12  49  45.10 

9.9900 

1  25  55.8 

llJiOS 

4 

11    2  46.29 

9J377 

7  37  30.6 

11.060 

4 

12  51  58.80 

9.99n 

1  37  31.0 

11.577 

5 

11    5    6.46 

9.3346 

7  26  25.2 

11.110 

5 

12  54  12.42 

9.9963 

1  49    5.1 

11.558 

6 

11    7  26.44 

9.3315 

7  15  17.4 

11.149 

6 

12  56  25.96 

9.9951 

2    0  38.0 

11.538 

7 

11    9  46.24 

9.398ft 

7    4    7.3 

11.187 

7 

12  58  39.43 

9.9930 

2  12    9.7 

11.517 

8 

11  12    5.86 

9.39M 

6  52  54.9 

llil94 

8 

13    0  52.83 

9.9998 

2  23  40.1 

11.406 

9 

11  14  25.29 

St.3993 

6  41  40.4 

11.959 

9 

13    3    6.17 

9.9917 

2  35    9.2 

11.473 

10 

11  16  44.54 

9.3104 

6  30  23.8 

11.904 

10 

13    5  19.44 

9.9907 

2  46  36.9 

11.449 

11 

11  19    3.62 

9.3166 

6  19    5.1 

11.397 

11 

13    7  32.65 

9.9197 

2  58    3.1 

11.493 

12 

11  21  22.52 

9.3136 

6    7  44.5 

11.358 

12 

13    9  45.80 

9.9187 

3    9  27.7 

11.397 

13 

11  23  41.25 

9.3107 

5  56  22.1 

11.388 

13 

13  11  58.90 

9.9178 

3  20  50.7 

11J70 

14 

U  25  59.80 

9.3078 

5  44  57.9 

11.417 

14 

13  14  11.94 

9.9169 

3  32  12.1 

11.349 

15 

11  28  18.18 

9.3049 

5  33  32.0 

11.445 

15 

13  16  24.93 

9.9161 

3  43  31.7 

11.319 

,  ^^ 

11  30  36.39 

9.3099 

5  22    4.5 

11.471 

16 

13  18  37.87 

9.9153 

3  54  49.5 

11.989 

17 

11  32  54.44 

9.9094 

5  10  35.5 

11.496 

17 

13  20  50.76 

9.9145 

4    6    5.5 

11.951 

18 

11  35  12.32 

9.9967 

4  59    5.1 

11.518 

18 

13  23    a61 

902138 

4  17  19.6 

11.918 

i  19 

11  37  30.04 

9.9040 

4  47  33.3 

11.541 

19 

13  25  16.42 

9.9139 

4  28  31.7 

11.185 

.  20 

11  39  47.60 

9.9913 

4  36    0.2 

11.569 

20 

13  27  29.19 

9.9195 

4  39  41.8 

11.151 

21 

11  42    4.99 

9.9886 

4  24  25.8 

11.589 

21 

13  29  41.92 

9.9119 

4  50  49.8 

11.115 

22 

11  44  22.23 

9.9661 

4  12  50.3 

11.600 

22 

13  31  54.62 

9.9114 

5    1  55.6 

11,078 

23 

11  46  39.32 
FI 

9JM36 

N.  4     1  13.8 
• 
14. 

1IU)17 

23 

13  34    7.29 
SI 

9.9109 

JNDAl 

8.  5  12  59.2 
f  16. 

iium 

0 

11  48  56.26 

9.9811 

N.  3  49  36.3 

11.639 

0 

13  36  19.93 

9.9104 

8.  5  24    0.5 

11.009 

1 

11  51  iao5 

9.9786 

3  37  57.9 

11.647 

1 

13  38  32.54 

9.9100 

5  34  59.5 

10J63 

2 

11  53  29.69 

9.9761 

3  26  18.7 

11.660 

2 

13  40  45.13 

9.9007 

5  45  56.1 

10.993 

3 

11  55  46.18 

9.9737 

3  14  38.7 

11.679 

3 

13  42  57.70 

9.9003 

5  56  50.3 

10.880 

4 

11  58    2^3 

9.9713 

3    2  58.0 

ll,jB83 

4 

13  45  10.25 

9.9090 

6    7  42.0 

10.840 

5 

12    0  18.74 

9.9601 

2  51  16.7 

11.699 

5 

13  47  22.78 

9.9067 

6  18  31.1 

10.796 

6 

12    2  34.82 

9.9668 

2  39  34i) 

11.700 

6 

13  49  a5.30 

9.9085 

6  29  17.5 

10.759 

7 

12    4  50.76 

9.9646 

2  27  52.7 

11.708 

7 

13  51  47.80 

9.9083 

6  40    1.3 

10.707 

8 

12    7    6.57 

9.9694 

2  16  10.0 

11.714 

8 

13  54    0.30 

9.9089 

6  50  42.4 

10.669 

9 

12    9  22J25 

9.9609 

2    4  27.0 

11.718 

9 

13  56  12.79 

9.9081 

7    1  20.7 

10.615 

10 

12  11  37>J0 

9.9581 

1  52  43.8 

14.791 

10 

13  58  25.27 

9.9080 

7  11  56.2 

10J167 

11 

12  13  53.22 

9.9560 

1  41     0.5 

11.799 

11 

14    0  37.75 

9.9079 

7  22  28.8 

10.519 

12 

12  16    8.52 

9.9540 

1  29  17.1 

11.793 

12 

14    2  50.22 

9.9079 

7  32  58.5 

10.470 

13 

12  18  23.70 

9.9591 

1  17  33.7 

11.793 

13 

14    5    2.70 

9.9080 

7' 43  25.2 

10.419 

14 

12  20  38.77 

9.9509 

1     5  50.3 

11.799 

14 

14    7  15.18 

9.9080 

7  53  48.8 

10.368 

15 

.  12  22  53.72 

9.9489 

0  54    7.1 

11.719 

15 

14    9  27.66 

9.9081 

8    4    9.3 

10.316 

16 

12  25    8.55 

9.9463 

0  42  24.1 

11.715 

16 

14  11  40.15 

9.9089 

8  14  26.7 

10.963 

17 

12  27  23.28 

9.9446 

0  30  41.3 

11.710 

17 

14  13  52.65 

9.9083 

8  24  40.8 

104206 

16 

12  29  37.90 

9.9498 

0  18  58.^) 

11.703 

18 

14  16    5.15 

9.9085 

8  34  51.6 

10.153 

19 

12  31  52.41 

9.9410 

N.  0   7  164) 

11.696 

19 

14  18  17.67 

9.9088 

8  44  59.1 

104)98 

20 

12  31    6.82 

9.9304 

8.  0    4  24.6 

11.687 

20 

14  20  30.21 

9.9091 

8  55    3.3 

10.049 

21 

12  36  21.14 

9.9378 

0  16    5.5 

11UJ77 

21 

14  22  42.76 

9.9004 

9    5    4.1 

9.984 

22 

12  38  a5.36 

9.9309 

0  27  45.8 

11X67 

22 

14  24  55.33 

9.9007 

9  15     1.4 

9.996 

23 

12  40  49.49 

9.9347 

0  39  25.5 

11.656 

23 

14  27    7.92 

99000 

9  24  55.2 

9.867 

24  1 

12  43    3J52 

9.9331 

a  0  51    4.4 

11.641 

24 

14  29  20.52 

9JU09 

8.  9  34  45.5 

93» 
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IX. 


GEBBNWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Asoenaioii. 

Diff.for 
1  Minute. 

DilTfor 
iHinute. 

Hoar. 

BightAMeiiBion. 

Diitfor 
llfiniile. 

Diflllbr 
IMiniite. 

MONDAY  17, 

WEDNESDAY  19. 

h     m      8 

• 

0        '        // 

M 

h    m      8 

8 

^  ->P    J  «-'•- 

ft 

0 

14  29  20.52 

9.9109 

S.  9  34  45.5 

9.808 

0 

16  16  11.26 

9.9443 

8.16    2  31.4 

6U)96 

14  31  3:il5 

9.9106 

9  44  32.2 

9.747 

1 

16  18  25.94 

9.9450 

16    8  34.4 

6UXM 

2 

14  3;J  45.80 

9.9111 

9  54  15.2 

9.685 

2 

16  20  40.66 

9J)457 

16  14  31.9 

5.919 

3 

14  :35  58.48 

9.91 10 

10    3  54.4 

9.693 

3 

16  22  55.43 

9.9464 

16  20  23.9 

5.890 

4 

14  38  11.19 

9.9191 

10  13  29.9 

9.560 

4 

16  25  ia23 

8.9470 

16  26  10.3 

5.796 

5 

14  40  23.93 

9.9195 

10  23    1.6 

0.497 

5 

16  27  25.07 

9.9477 

16  31  51.0 

5.639 

<) 

14  42  3rt.<59 

9.9199 

10  32  29.5 

9.439 

6 

16  29  39.95 

9.9483 

16  37  26.1 

5.538 

7 

14  44  49.48 

9.9135 

10  41  53.5 

9.367 

7 

16  31  54.87 

9.9480 

16  42  55.5 

5.444 

8 

r4  47    2.31 

9.9M1 

10  51  13.5 

9M0 

8 

16  34    9.82 

9.9494 

16  48  19.3 

5.349 

9 

14  49  15.17 

9.9147 

II     0  29.5 

9.939 

9 

16  36  24.80 

9.9499 

16  53  37.4 

5.953 

10 

14  51  28.07 

9.9153 

11     9  41.4 

9.165 

10 

16  38  39.81 

9.9605 

16  58  49.7 

5.158 

11 

14  53  41.01 

9.9100 

1 1  18  49.3 

Bjoarj 

11 

16  40  54.86 

9.9511 

17    3  56.3 

5.069 

12 

14  55  5:WJ 

9.9160 

11  27  53.1 

9.098 

12 

16  43    9.94 

9.9516 

17    8  57.1 

4J0» 

13 

14  58    7.01 

9.9179 

11  36  52.7 

8.958 

13 

16  45  25.05 

9.9990 

17  13  52.1 

4.867 

14 

15    0  20.0<i 

9.9178 

11  45  48.1 

8.887 

14 

16  47  40.18 

9.9984 

17  18  41.2 

4.770 

15 

15    2  33.15 

9.9185 

1 1  54  39.2 

8.816 

15 

16  49  55.34 

9.9988 

17  23  24.5 

4.678 

m 

15    4  46.28 

9.9199 

12    3  26.0 

8.744 

16 

16  52  10.52 

9.9539 

17  28.  1.9 

4.575 

17 

15    6  59.45 

9.9199 

12  12    8.4 

8.671 

17 

16  54  25.72 

9.9536 

17  32  3a5 

4.477 

18 

15    9  12.67 

9.9907 

12  20  46.5 

8.598 

18 

16  .56  40.95 

9.9539 

17  36  59.2 

4.378 

19 

15  11  25.!)3 

9.9914 

12  29  20.2 

8.594 

19 

16  58  56.19 

9.9549 

17  41  18.9 

4.979 

20 

15  13  m24 

9.9399 

12  37  49.4 

8.449 

20 

17    1  11.45 

9.9544 

17  45  32.7 

4.181 

2] 

15  15  52.59 

9.2999 

12  46  14.0 

8.373 

21 

17    3  26.72 

9.9547 

17  49  40.6 

4Jfm 

22 

15  18    5.i)9 

9.9937 

12  54  34.1 

8.996 

22 

17    5  42.01 

9.9540 

17  53  42JS 

3.089 

23 

15  20  19.43 
TD 

9.9944 

ESDA 

S.13    2  49.6 
Y  18. 

8.919 

23 

17    7  57.31 
THl 

9.9551 

7BSDA 

8.17  57  38.4 
Y  20. 

3.889 

0 

15  22  32.92 

9.9959 

S.13  11    0.4 

8.149 

0 

17  10  12.62 

9.9568 

8.18    1  28.3 

3.789 

15  24  46.46 

9.9901 

13  19    6.6 

8.063 

1 

17  12  27.94 

9.9663 

18    5  12J2 

9.681 

2 

15  27    0.05 

9.9969 

13  27    8.0 

7.984 

2 

17  14  43.26 

9.9554 

18    8  50.0 

3.580 

3 

15  29  13.6J» 

9.9977 

13  35    4.7 

7.905 

3 

17  16  5a59 

9.9566 

18  12  21.8 

8.479 

4 

15  31  27.37 

9.9984 

13  42  56.6 

7.894 

4 

17  19  13.92 

9.9554 

18  15  47.5 

3.378 

5 

15  .3:)  41.10 

9.9999 

13  50  43.6 

7.743 

5 

17  21  29.24 

9.9553 

18  19    7.2 

3.9n 

(i 

15  a5  54.88 

9.9301 

13  58  25.8 

7.669 

6 

17  23  44^16 

9.9559 

18  22  20.8 

3.176 

7 

15  38    8.71 

9.9:m9 

14    6    3.1 

7J>80 

7 

17  25  59.87 

9.9558 

18  25  28.3 

3.074 

8 

15  40  22.59 

9.9317 

14  13  35.4 

7.497 

8 

17  28  15.18 

9.9551 

18  28  29.7 

9.973 

9 

15  42  36.5i 

9.9396 

14  21    2.7 

7.413 

9 

17  30  30.48 

9.9549 

18  31  25.1 

8.871 

10 

15  44  50.50 

9.9334 

14  28  25.0 

7.330 

10 

17  32  4.5.77 

9.9547 

18  34  14.3 

8.760 

n 

15  47    4.53 

9.9349 

14  35  42.3 

7.946 

11 

17  35    1.04 

9.9544 

18  36  57.4 

8.667 

12 

15  49  18.61 

9.9351 

14  42  54.5 

7.160 

12 

17  37  16.30 

9.9548 

18  39  34.3 

8.564 

13 

15  51  32.74 

9.9359 

14  50     1.5 

7.074 

13 

17  39  31.54 

9.9538 

18  42    5.1 

8.468 

14 

15  53  46.92 

9.9367 

14  57    3.4 

6.988 

14 

17  41  46.76 

9.9533 

18  44  29.8 

9.360 

15 

15  56    1.14 

9.9374 

15    f    0.1 

6.909 

15 

17  44     1.95 

9.9589 

18  46  48.3 

9.957 

16 

15  58  15.41 

9.9389 

15  10  51.6 

6.814 

16 

17  46  17.11 

9.9985 

18  49    0.7 

9.155 

17 

16    0  29.73 

9.9391 

15  17  37.8 

6.796 

17 

17  48  32.25 

9.9981 

18  51    6JD 

9.098 

18 

16    2  44.10 

9.9398 

15  24  18.7 

6.637 

18 

17  50  47;% 

9.9515 

18  53    6.9 

1.949 

Id 

16    4  58.51 

9.9406 

15  30  54.3 

6.548 

19 

17  53    2.43 

9.9509 

18  55    0.8 

1.847 

20 

16    7  12.97 

9.9414 

15  37  24.5 

6.450 

20 

17  55  17.47 

9.9503 

18  56  48JS 

1.744 

21 

16    9  27.48 

9.9429 

15  43  49.4 

6.370 

21 

17  57  32.47 

9.9497 

18  58  30.1 

1.641 

22 

16  11  42.03 

9.9499 

15  50    8.9 

6.979 

22 

17  59  47.43 

9JM60 

19    0    5.5 

1.538 

23 

16  13  56.62 

9.9436 

15  56  22.9 

6.188 

23 

18    2    2.34 

9.9489 

19    1  34.7 

1.438 

24 

16  16  11.26 

S.9443 

S.16    2  31.4 

6.096 

24 

18    4  17.21 

9.9474 

8.19    2  57.8 

1.333 
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GEBENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Door. 


Right  AscensioiL 


DUffor 
IMisnte. 


Declination. 


Diftfor  „^„. 
IMinute.  ^*>'''- 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

16 

10 

20 

21 

22 

23 


0 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  21. 


h  m 
18  4 
18  6 
18  8 
18  11 
18  13 
18  15 
18  17 
18  19 
18  22 
18  24 
18  26 
18  28 
18  31 
18  33 
18  35 
18  37 
18  40 
18  42 
18  44 
18  46 
18  49 
18  51 
18  53 
18  55 


18  57 

19  0 


■ 

a 

17.21 

8.9474 

S.l 

32.03 

9.9466 

46.80 

9.9457 

1.51 

9.9447 

11 

16.16 

9.9438 

30.76 

9.9498 

45.30 

9.9417 

59.77 

9.9406 

14.17 

9.9395 

28.51 

9.9384 

42.78 

9.9379 

1! 

56Jd7 

9.9359 

]l 

11.08 

9.9345 

1! 

25.11 

9.9339 

1! 

39.06 

9.9318 

H 

52.92 

9.9303 

6.70 

9.9980 

20.39 

9.9973 

33.98 

9.9958 

11 

47.48 

9.9949 

|i 

0.88 

9.9995 

11 

14.18 

9.9908 

27.38 

9.9191 

40.47 

9.9174 

8.V 

2  57.8 

4  14.7 

5  25.5 

6  30.1 

7  28.0 

8  20.9 

9  7.1 
9  47.2 

10  21.2 

10  49.0 

11  10.7 
11  26.3 
11  35.9 
11  39.4 
11  36.8 
11  28.1 
il  13.4 
10  52.7 
10  25.9 

9  53.1 
9  14.4 
8  29.7 
7  39.0 
6  42.4 


SATURDAY  22. 


19 
19 
19 
19 
19 
19 
19 


19  17 
19  19 
19  22 
19  24 
19  26 
19  28 
19  30 
19  3:} 
19  35 
19  37 
19  39 
19  41 
19  43 
19  46 
19  48 
19  50 


53.46 

9.91S6 

6.34 

9.9137 

19.10 

9.9117 

31.75 

9.9C98 

44.28 

9.9078 

56.69 

9.9058 

8.98 

9.9038 

21.15 

9.9017 

33.19 

9.1996 

4.5.10 

9.1974 

56.88 

9.I9S9 

8.53 

9.1830 

20.04 

9.1907 

31.41 

9.1884 

42.65 

9.1861 

53.75 

9.1837 

4.70 

9.1813 

15.51 

9.1789 

26.17 

9.1765 

36.69 

9.1740 

47.05 

9.1714 

57.26 

9.1689 

7.32 

9.1663 

17.22 

9.1637 

26.96 

9.1611 

S.19 
19 
19 
19 
19 


5  39.8 
4  31.3 
3  17.0 
1  56f8 
0  30.7 
18  58  58.8 
18  .57  21.1 
18  55  37.6 
18  53  48.4 
18  51  53.4 
18  49  52.7 
18  47  46.3 
18  45  34.2 
18  43  16.5 
18  40  .53.2 
18  38  24.3 
18  35  49.8 
18  33  9.7 
18  30  24.1 
18  27  .33.0 
18  24  36.5 
18  21  34.6 
18  18  27.3 
18  15  14.6 
S.18  II  56.5 


1.333 
1.931 
1.198 
1.096 
0.993 
0.881 
0.719 
0.617 
0.515 
0.413 
0.311 
0.910 
0  109 
-0.007 
40.094 
0.195 
0J3S& 
0.396 
0.496 
0.596 
0.695 
0.796 
0.894 
0.993 


1.099 
1.190 
1.988 
1.386 
1.483 
1.580 
1.677 
1.773 
1.868 
1.964 
9.059 
9.154 
9.948 
9.349 
9.435 
9.598 
9.691 
9.714 
9.806 
9.897 
9.987 
3.077 
3.167 
3.957 
3.346 


RightAsoenaion. 


Diff.  for 
IMinute. 


DeclinaUun. 


Dili',  for 
IKinnte. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  23. 


h  m  a 
19  50  26.96 
19  52  36.55 
19  54  45.98 
19  56  55.24 
19  5J)    4..34 


20 
20 
20 
20 
20 


20  11 
20  14 


13.27 
22.04 
30.64 
39.07 
47.33 
55.42 
3.34 


20  16  1 1.09 
20  18  18.66 
20  20  26.06 
20  22  33.28 
20  24  40.:« 
20  26  47.18 
20  28  53.87 
20  31  0.38 
20  33  6.70 
20  35  12.84 
20  37  18.80 
20  39  24..58 


a 

9.1611 
9.1585 
9.1558 
9.1530 
9.1509 
9.1475 
9.1447 
9.1419 
9.1391 
9.1309 
9.1334 
9.1306 
9.1977 
9.1947 
9.1917 
9.1188 
9.1156 
9.1199 
9.1100 
9.1069 
9.1038 
9.1008 
9.0978 
9.0947 


8.18  11  56.5 

3.346 

18    8  33.1 

3.434 

18    5    4.5 

3.591 

18    1  30.6 

3.608 

17  57  51.5 

^685 

17  54    7.2 

3.781 

17  50  17.8 

3.867 

17  46  23.2 

3.959  ^ 

17  42  23.6 

4.036 

17  38  18.9 

4.190 

17  34    9.2 

4.904 

17  29  54.5 

4.987 

17  25  34.8 

4.369 

17  21   10.2 

4.451 

17  16  40.7 

4.639 

17  12    6.4 

4.619 

17    7  27.3 

4.699 

17    2  43.4 

4.771 

16  57  54.8 

4.850 

]6  5;3    1.4 

4.998 

16  48    3.4 

5.005 

16  43    0.8 

5.089 

16  37  53.6 

.M58 

S.16  32  41.8 

5.934 

MONDAY  24. 


20  41 
20  43 
20  45 
20  47 
20  49 
20  51 
20  53 
20  56 

20  58 

21  0 


21 
21 
21 
21 


21  10 
21  12 
21  14 
21  16 
21  18 
21  20 
21  22 
21  24 
21  26 
21  28 
21  30 


30.17 

9.0917 

S.1 

35.58 

9.0887 

] 

40.81 

9.0856 

1 

45.85 

9.0895 

1 

.50.71 

9.0794 

1 

55.38 

9.0763 

59.87 

9.0739 

4.17 

9.0709 

8.29 

9.0671 

12.22 

9.0640 

15.97 

9.0609 

19.53 

9.0578 

22.91 

9.0547 

26.10 

9.0517 

29.11 

9.0486 

31.93 

9.0465 

34..57 

9.0494 

37.02 

9.0393 

39.29 

9.0369 

41.37 

9.0339 

43.27 

9.0309 

44.99 

9.0979 

46..53 

9.0949 

47.89 

9.0911 

49.06 

9.0180 

S.l 

6  27  25.5 

6  22  4.7 

6  16^.5 

6  II  9.9 

6  5  35.9 

5  .59  57.5 

5  54  14.9 

5  48  28.1 

5  42  37.0 

5  36  41.7 

30  42.3 

24  .38.8 

18  31.2 

12  19.6 
6  4.0 

59  44.5 
53  21.1 
46  53.9 
40  22.9 
33  48.1 
27  9.5 
20  27.2 

13  41.2 
6  51.7 

59  58.6 


5.309 
5.383 
5.457 
5.530 
5.603 
6.675 
6.745 
5.816 
6.886 
5.956 
6.094 
6.099 
6.160 
6.997 
6.999 
6.a'i7 
6.499 
6.485 
6.548 
6.611 
6.674 
C.736 
6.796 
6.865 
6.914 
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XI. 


GEEBMWICH  MEAN  TIME. 

THE  MOOJTS  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RigfatAsoension. 

DifTfor 
1  Minute. 

Diff.for 
IMinuto. 

Hour. 

BlghtABoension. 

DUtlbr 
IMinate. 

Declination. 

Diitfor 
IHinuta. 

TUESDAY  25. 

THUKSDAY  27. 

h    m      • 

• 

o       t       n 

fi 

h  .m      I 

8 

sJsiWA 

0 

21  30  49.06 

8U)180 

S.13  59  58.6 

6.914 

0 

23    4  34.36 

1.6984 

8sn 

1 

21  32  50.05 

9.0151 

13  53    2.0 

6.973 

1 

23    6  28.21 

1.8967 

7  23    9.7 

9.095 

2 

21  34  50.87 

S.01» 

13  46    1.8 

74)39 

2 

23    8  21.96 

1.8940 

7  14    7.4 

94)53 

3 

21  36  51.51 

9.0099 

13  38  58.1 

7.090 

3 

23  10  15.60 

1.8939 

7    5    3.4 

9.080 

4 

21  38  51.97 

9.0009 

13  31  51.0 

7.146 

4 

23  12    9.14 

1.8916 

6  55  57.8 

9.106 

5 

21  40  .52.25 

9.0039 

13  24  40.6 

7.909 

5 

23  14    2.59 

1.8900 

6  46  50.7 

9.139 

6 

21  42  52.35 

9.0009 

13  17  26.8 

7.957 

6 

23  15  55.94 

1.8884 

6  37  42.0 

9.167 

7 

21  44  52.28 

1.9973 

13  10    9.7 

7.319 

7 

23  17  49JM) 

1.8869 

6  28  31.8 

9.189 

8 

21  46  52.03 

ISHi 

13    2  49.4 

7.366 

8 

23  19  42.37 

1.8854 

6  19  20.2 

9.906 

9 

21  48  51.61 

1.9916 

12  55  25.8 

7.490 

9 

23  21  35.45 

1.8840 

6  10    7.2 

9.998 

10 

21  50  51.02 

14)887 

12  47  59.0 

7.479 

10 

23  23  28.45 

1.8896 

6    0  52.8 

9.951 

11 

21  52  50.26 

1.9858 

12  40  29.1 

7.593 

11 

23  25  21.37 

1.8819 

5  51  37.1 

9.973 

1-2 

21  54  49.32 

1.9899 

12  32  56.2 

7.574 

12 

23  27  14JM) 

1.8799 

5  42  20.0 

9.995 

Vi 

21  56  48.21 

1.9601 

12  25  20.2 

7.695 

13 

23  29    6.96 

1.8787 

5  33    1.7 

9.316 

14 

21  58  46.94 

1.9774 

12  17  41.2 

7.676 

14 

23  30  59.64 

1.8774 

5  23  42.1 

9.337 

15 

22    0  45.50 

1.9747 

12    9  59.1 

7.796 

15 

23  32  52.25 

1.6769 

5  14  21.3 

9.357 

IG 

22    2  43.90 

1.9719 

12    2  14.1 

7.774 

16 

23  34  44.79 

1.8751 

5    4  59.3 

9.376 

17 

22    4  42.13 

1.9691 

11  54  26.2 

7.899 

17 

2S  36  37.26 

1.6739 

4  55  36.2 

-9.395 

18 

22    6  40.19 

1J)663 

11  46  35.4 

7.870 

18 

23  38  29.66 

14J798 

4  46  11.9 

9.414 

19 

22    8  38.09 

1.9637 

11  38  41.8 

7.917 

19 

23  40  22.00 

1.8718 

4  36  4a5 

9.439 

20 

22  10  35.84 

1.9611 

11  30  45.4 

7.969 

20 

23  42  14.28 

1.8708 

4  27  20.1 

9.448 

21 

22  12  33.43 

1.9585 

11  22  46.3 

8.007 

21 

23  44    6.50 

1.8699 

4  17  52.8 

9.464 

22 

22  14  30.86 

1.9558 

11  14  44.5 

8.069 

22 

23  45  58.67 

1.8(»1 

4    8  24.5 

9.480 

23 

22  16  28.13 

1.9539 

8.11    6  40.0 

8.097 

23 

23  47  50.79 

1.8689 

S.  3  58  55.2 

9.496 

WEI 

)NESD 

AY  26. 

FI 

tIDAY 

28. 

0 

22  18  25.25 

1.9507 

S.10  58  32.8 

8.141 

0 

23  49  42.86 

1.8674 

S.  3  49  25.0 

9.511 

1 

22  20  22.22 

1.94M 

10  50  23.1 

8.184 

1 

23  51  34.88 

1.8667 

3  39  5.3.9 

9.595 

2 

22  22  19.04 

1JM57 

10  42  10.8 

8.S96 

2 

23  63  26.86 

1.8659 

3  30  22.0 

9.538 

3 

22  24  15.70 

1.9439 

10  33  56.0 

8.967 

3 

23  55  18.79 

1.6659 

3  20  49.3 

9.569 

4 

22  26  12.22 

1.9407 

10  25  38.7 

8.308 

4 

23  57  10.68 

1.8646 

3  11  15.8 

9.565 

5 

22  28    8.59 

1.9383 

10  17  19.0 

8.349 

5 

23  59    2.54 

1.8641 

3    1  41.5 

9.577 

G 

22  «0    4.82 

1.9359 

10    8  56.8 

8.380 

6 

0    0  54.37 

1.8636 

2  52    6.5 

9.588 

7 

22  32    0.90 

1.9335 

10    0  32.3 

8.498 

7 

0    2  46.17 

1.8631 

2  42  30.9 

9.599 

8 

22  .33  56.84 

1.9319 

9  52    5.5 

8.466 

8 

0    4  37.94 

1.8696 

2  32  54.6 

94110 

9 

22  35  52.65 

1.9990 

9  43  36.4 

8.504 

9 

0    6  29.68 

1.8699 

2  23  17.7 

9.690 

10 

22  37  48.32 

ISSffl 

9  35    5.0 

8.549 

10 

0    8  21.40 

1.8619 

2  13  40.2 

9.609 

1 1 

22  39  43.85 

1.9944 

9  26  31.4 

8.578 

11 

0  10  13.10 

1.8616 

2    4    2.2 

9.638 

12 

22  41  39.25 

1.9-^9 

9  17  55.7 

8.613 

12 

0  12    4.79 

1.8613 

1  54  23.6 

9.646 

13 

22  43  34.51 

1.0900 

9    9  17.9 

84(48 

13 

0  13  56.46 

1.8611 

1  44  44.6 

9.654 

U 

22  45  29.65 

1.9179 

9    0  37.9 

8.684 

14 

0  15  48.12 

1.8609 

1  a5    5.1 

9.669 

15 

22  47  24.66 

1.9158 

8  51  55.8 

8.718 

15 

0  17  39.77 

1.8608 

1  25  25.2 

9.668 

IG 

22  49  19.55 

1.9137 

8  43  11.7 

a759 

16 

0  19  31.42 

1.8608 

1  15  44.9 

9.674 

17 

22  51  14.31 

I.9I17 

8  34  2.5.6 

8.784 

17 

0  21  23.07 

1.8606 

1    6    4.3 

9.680 

18 

22  53    8.95 

1.9097 

8  25  37.6 

8.816 

18 

0  23  14.71 

1.8608 

0  56  23.3 

9.666 

19 

22  55    3.47 

1.9077 

8  16  47.6 

8.848 

19 

0  25    6.36 

1.8609 

0  46  42.0 

9.600 

20 

22  56  57.87 

1.9057 

8    7  55.8 

8.879 

20 

0  26  58.02 

1.8610 

0  37    0.5 

0.603 

21 

22  58  .52.16 

1.0038 

7  59    2.1 

a9io 

21 

0  28  49.68 

1.8619 

0  27  18.8 

94»7 

22 

23    0  46.33 

1.9090 

7  50    6.6 

8400 

22 

0  30  41.36 

1.8614 

0  17  3a9 

9.700 

2;) 

23    2  40.40 

1.9009 

7  41    9.4 

84168 

23 

0  32  33.05 

1.8617 

S.  0    7  54.8 

9.709 

24 

fB    4  34.36 

1.8064 

8.  7  32  10.4 

84)97 

24 

0  34  24.76 

1.8690 

N.  0    1  47.4 

9.704 

xn. 
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QEBBMWICH  MEAN  TIMB. 

THE  MOOITS  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BJgfatAsoeniion. 

DUtfor 
1  Minute. 

DecUiuttioii. 

Dili:  for 
iMiniito. 

Sour. 

Bight  Atoenslon. 

Difllfor 
1  Minute. 

Deolfauoion. 

Biff,  for 
IMinate. 

8A1 

'UBBA 

.T29. 

MONDAY  81. 

b    m     I 

8 

N.8    \i7A 

M 

h    m      • 

■ 

001$ 

II 

0 

0  34  24.76 

J.8890 

9.704 

0 

2    5    7.73 

istm 

N.  7  39  21.6 

9.144 

1 

0  36  16.49 

1.8091 

0  11  29.7 

9.700 

1 

2    7    4.06 

14M03 

7  48  29.5 

9.118 

2 

0  38    8.25 

1.8038 

0  21  12.1 

9.707 

2 

2    9    0.57 

1.9439 

7  57  35.8 

9.091 

3 

0  40    0.03 

1.8639 

0  30  54.5 

9.707 

3 

2  10  57.25 

1JM09 

8    6  40.4 

9.003 

4 

0  41  51.84 

1.8638 

0  40  36.9 

9.707 

4 

2  12  54.11 

1.9499 

8  15  43.3 

9.034 

5 

0  43  4:).69 

1.8644 

0  50  19.3 

9.700 

5 

2  14  51.15 

1.9599 

8  24  44.5 

9.000 

6 

0  45  35.57 

1.8660 

1    0    1.6 

9.704 

6 

2  16  48.37 

1.9663 

8  33  44.0 

8.977 

7 

0  47  27.49 

1.8657 

1    9  43.8 

9.709 

7 

2  18  45.78 

1.9584 

8  42  41.8 

8.947 

8 

0  49  19.45 

1.8604 

1  19  25.9 

9.700 

8 

2  20  43.38 

1.9010 

8  51  37.7 

8.910 

9 

0  51  11.46 

1.8679 

1  29    7.8 

9.097 

9 

2  22  41.17 

1.9048 

9    0  31.7 

8.884 

JO 

0  53    3.52 

1.8681 

1  38  49.5 

9.693 

10 

2  24  39.16 

1.9081 

9    9  23.8 

8.859 

11 

0  54  55.63 

JU)689 

1  48  31.0 

9.689 

11 

2  26  37.34 

1.9713 

9  18  14.0 

8.890 

12 

0  56  47.79 

1.8608 

1  58  12.2 

9.684 

12 

2  28  35.72 

1.9747 

9  27    2.2 

8.787 

13 

0  58  40.01 

1.8708 

2    7  5:3.1 

9.679 

13 

2  30  34.31 

1.9789 

9  35  4a4 

8.753 

14 

1    0  32.29 

1.8719 

2  17  33.7 

9.674 

14 

2  32  33.11 

1.9817 

9  44  32.5 

8.718 

15 

1    2  24.64 

i.8rjo 

2  27  14,0 

9.668 

15 

2  34  32.11 

1.9869 

9  53  14.5 

8.083 

16 

1    4  17.05 

I. 8741 

2  36  53.9 

9.661 

16 

2  36  31.33 

1.9887 

10    1  54.4 

8.047 

17 

1    6    9.53 

1.8759 

2  46  33.3 

9.654 

17 

2  38  30.76 

1.9993 

10  10  32.1 

8.610 

18 

1    8    2.08 

1.8765 

2  56  12.3 

9.646 

18 

2  40  30.41 

1.9900 

10  19    7.6 

8JS79 

19 

1    9  54.71 

1.8n8 

3    5  50.8 

9.637 

19 

2  42  30.28 

1.9997 

10  27  40.8 

8.534 

20 

1  11  47.42 

1.8791 

3  15  28.8 

9.698 

20 

2  44  30.38 

9UKns 

10  36  11.7 

8.495 

21 

1  13  40.20 

1.8804 

3  25    6.2 

9.618 

21 

2  46  30.70 

9.0079 

10  44  40.2 

8.455 

22 

1  15  33.07 

1.8819 

3  34  43.0 

9.608 

22 

2  48  31.25 

9.0111 

10  53    6.3 

8.414 

23 

1  17  26.03 

1.8836 

N.  3  44  19.2 

9.598 

23 

2  50  32.03 

9.0150 

N.l  1     1  29.9 

8J73 

8C 

JNDA1 

[  30. 

TUESDA 

5r,  FEl 

3BUAEY  1 

, 

0 
1 

1  19  19.09 
1  21  12.24 

1.8851 
1.8860 

N.  3  53  54.8 
4    3  29.7 

9.587 
9.575 

OJ^     2  52  33.05 

9.0189 

N.ll    9  51.1 

8.339 

2 

1  23    5.48 

1.8889 

4  13    3.8 

9.563. 

3 

1  24  58.82 

1.8809 

4  22  37.2 

9.560 

4 

1  26  5257 

1.8917 

4  32    9.8 

9.530 

5 

1  28  45.83 

1.8935 

4  41  41.5 

9.599 

PHASES 

OP  T 

HE  MOON 

6 

1  30  39.49 

1.8053 

4  51  12.4 

9.507 

7 

1  32  33.27 
1  34  27.16 

1.8979 
1.8999 

5    0  42.4 
5  10  11.5 

9.499 
9.470 

# 
8 

9 

1  36  21.17 

1.9019 

5  19  39.6 

9.460 

d       h 

m 

10 

1  38  15.30 

1.9033 

5  29    a7 

9.444 

J>  First  Quart 

er     .   Ji 

ui.      2      0    1 

20.5 

11 

1  40    9.56 

1.9054 

5  38  32.8 

9.497 

0  Full  Moon 

.    .    . 

.      9    10    1 

32.2 

12 
13 

1  42    3.95 
1  43  58.47 

1.9070 
1.9098 

5  47  57.9 
5  57  21.9 

9.409 
9.390 

(C  Last  Qiiart< 

jr.    .    . 

.    16      3    ! 

22.0 

14 

1  45  53.12 

1.9190 

6    6  44.7 

9.370 

#  New  Moon 

.    .    . 

.    23    15 

1.1 

15 

1  47  47.91 

1.9143 

6  16    6.3 

9.350 

3>  First  Quart 

er     .    . 

.    31    20    ' 

26.8 

16 

1  49  42.84 

1.9107 

6  25  26.7 

9.399 

17 
18 

1  51  37.92 
1  53  33.14 

1.9199 

6  34  45.8 
6  44    3.6 

93)7 
9.980 

19 

1  55  28.51 

1J949 

6  53  20.1 

9.904 

d        h 

20 

1  57  24.04 

1J907 

7    2  35.3 

9.949 

<C  Apogee.    • 

.    .  J( 

m.      0      0J2 

21 
22 
23 

1  59  19.72 

2  1  15.56 
2    3  1\M 

1J993 
1.9390 
1.9347 

7  11  49.1 
7  21    1.4 
7  30  12.2 

9.918 
9.193 
9.109 

(T  Periffee  •    • 

.    11     18.0 

it  AnoiFee  • 

.    27    18.6 

^k      jm|#^*gv<*/  •        » 

*     *    * 

24 

2    5    7.73 

1.9378 

N.  7  39  21.6 

9.144 
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( 

GEEENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direotioii 
of  Otaject. 

Noon. 

P.L. 
of 
Diff. 

11P». 

P.L. 

of 

Diff. 

V|h. 

P.L. 
of 
Diff. 

a^' 

P.L. 

of 

Diff. 

1 

SU5 

W. 

79    0    4 

34S7 

80  21'    ^ 

3463 

8f42'l0 

3460 

eS  3'i§ 

3455 

Mars 

W. 

5324    1 

3375 

54  46  46 

3371 

56    936 

3366 

57  32  31 

3369 

1 

Aldebamn 

E. 

68  15  45 

3067 

66  46  55 

3063 

.  65  18    0 

3059 

63  49    0 

3055 

2 

Suif 

W. 

89  50  41 

3499 

91  12  33 

3414 

92  34  34 

3405 

93  56  45 

3396 

Mars 

W. 

64  28  43 

3399 

65  52  21 

3390 

67  16    9 

3319 

68  40    7 

3303 

Fomalbaiit 

W. 

42    9  42 

3715 

43  26  13 

3671 

44  43  31 

3699 

46    1  34 

3590 

Aldebaraii 

E. 

56  22  28 

3096 

54  52  47 

3018 

53  22  57 

3010 

51  52  57 

3001 

1 

Saturn 

E. 

97  56    2 

3009 

96  25  52 

9995 

94  55  33 

9987 

9325    4 

9979| 

1 
1 
j 

Pollux 

E. 

100  18  15 

3091 

98  49  54 

3083 

97  21  24 

3075 

95  52  44 

3066 

i    3 

SU5 

W. 

100  50  26 

3343 

102  13  48 

3339 

103  37  23 

3319 

105    1  13 

3306 

1 

Mars 

VV. 

75  42  45 

3950 

77    7  55 

3938 

78  33  19 

3996 

79  58  57 

3914 

t 

Foinaliiaut 

W. 

52  41  43 

3494 

54    3  32 

3305 

55  25  54 

3368 

56  48  47 

3341 

1 

a  Peffasi 
Aldebaran 

W. 

39  12  31 

3799 

40  27  34 

3737 

41  43  42 

3679 

43    0  51 

3696 

1 

K. 

44  20  10 

9954 

42  48  59 

9949 

41  17  34 

9931 

39  45  55 

9990 

, 

Saturn 

E. 

85  49  54 

9931 

84  18  14 

9990 

82  46  21 

9909 

81  14  13 

9807 

Pollux 

E. 

88  26  34 

3018 

86  56  43 

3006 

85  26  38 

9996 

83  .56  20 

9984 

!    4 

Son 

W. 

112    4  18 

3936 

1 13  29  45 

3990 

114  55  30 

3904 

116  21  34 

3188 

' 

Mars 

W. 

87  11    6 

3143 

88  38  23 

3198 

90    5  59 

3113 

91  33  53 

3097 

1 

Fomalhaut 

W. 

63  50  42 

3917 

65  16  31 

3194 

66  42  47 

3171 

68    9  31 

3149 

1 

aPeffasi 
Aldebaran 

W. 

49  40    0 

3403 

51    2  13 

3365 

52  25    9 

3399 

53  48  47 

3995  ' 

1 

E. 

32    3  43 

9tfi5 

30  30  26 

9841 

28  56  51 

9S» 

27  22  57 

9811   1 

Saturn 

E. 

73  29  39 

9633 

71  55  54 

9819 

70  21  51 

9605 

68  47  29 

9790  ' 

Pollux 

E. 

76  21    4 

9999 

74  49  13 

9909 

73  17    6 

9806 

71  44  42 

9883  ' 

1    ^ 

Sun 

W. 

123  36  45 

3105 

125    4  48 

3088 

126  33  12 

3070 

128    1  58 

3053  ; 

1 

Fomalhaut 

W. 

75  29  42 

3043 

76  59    1 

3093 

78  28  45 

3003 

79  58  54 

9963 

a  Pegasi 

W. 

60  56  31 

3140 

62  23  52 

3113 

63  51  46 

3086 

65  20  13 

3050 

, 

Saturn 

E. 

60  50  49 

9714 

59  14  28 

9698 

57  37  46 

9689 

56    0  42 

9666 

i 

Pollux 

E. 

63  58  20 

9814 

62  24  10 

9800 

60  49  42 

9785 

59  14  55 

9779 

1 

Regulus 

E. 

99  36  24 

9733 

98    0  28 

9717 

96  24  11 

9701 

94  47  33 

9685 

6 

Fomalhaut 

W. 

87  35  40 

9691 

89    8  11 

9873 

90  41    4 

9866 

92  14  19 

9840  I 

aPe^i 
CI  Arietis 

w. 

72  50  21 

9938 

74  21  52 

9915 

75  53  52 

9883 

77  26  20 

9879  ! 

; 

w. 

29  38  10 

3931 

31    3  42 

3158 

32  30  42 

3091 

33  59    3 

3030  1 

Saturn 

E. 

47  49  56 

9565 

46  10  40 

9569 

44  31    2 

9559 

42  51     1 

9536 

PoUux 

E. 

51  16  39 

9707 

49  40    9 

9696 

48    3  24 

9686 

46  26  24 

9675  1 

Regulus 

E. 

86  38  43 

9800 

84  59  48 

9563 

83  20  29 

9566 

81  40  47 

9548  ' 

'    7 

a  Arietis 

W. 

41  37  39 

9796 

43  12  12 

9760 

44  47  33 

9795 

46  23  40 

9099 

, 

Saturn 

E. 

t4  25  27 

8459 

:)2  43  16 

M45 

31    0  45 

9431 

29  17  54 

9417 

1 

Pollux 

E. 

:«  18  22 

9640 

36  40  22 

9638 

35    2  19 

9638 

33  24  16 

9649 

Regulus 

E. 

73  16  22 

9464 

71  34  18 

9448 

69  51  51 

9431 

68    9    1 

9415; 

i    8 

o  Arietis 

W. 

54  34  21 

95S6 

56  14  17 

9533 

57  54  45 

9511 

59  35  43 

1 
9490 

Aldebarau 

W. 

20  39  14 

9339 

22  24  17 

3994 

24    9  41 

8311 

25  55  25 

9996  ; 

Regulus 

E. 

59  29  11 

9339 

57  44    8 

9394 

55  58  44 

9310 

54  12  50 

9996; 

9 

a  Arietis 

W. 

68    723 

9401 

69  50  56 

9367 

71  34  50 

9313 

73  19    4 

9360 

Aldebaran 

W. 

34  46  59 

9934 

36  36  36 

99» 

38  24  29 

9919 

40  12  38 

"■ 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

9 

5^ 

P.L. 

P.L. 

P.L. 

P.L. 

NMoeand  Direction 
of  Object. 

Midnight. 

of 
Dllf. 

xv^. 

of 

DIff. 

xvinh 

of 
Diff. 

XXlh. 

of 
Diff. 

Sun 

W. 

84  24  33 

8449 

85  45  54 

3443 

87    7  7^ 

3437 

88  28'  57 

3499 

Mars 

W. 

58  55  31 

3350 

60  18  38 

3350 

61  41  52 

3344 

63    5  13 

3336 

1 

Aldebaraii 

E. 

62  19  55 

3050 

60  .50  44 

3044 

59  21  26 

3038 

.57  52    1 

3039 

2 

Sun 

W. 

05  19    6 

3380 

m4\  38 

'3376 

98    4  22 

3306 

99  27  18 

3355 

Mars 

W. 

70    4  15 

3904 

71  28  34 

3983 

72  53    5 

3973 

74  17  48 

3961 

i 

Fomalbaut 

W. 

47  20  19 

3054 

48  119  44 

3518 

49  59  48 

3488 

51  20  28 

3454 

Ald^baniii 

E. 

50  22  46 

9993 

48  52  25 

9984 

47  21  52 

9974 

45  51    7 

9965 

Satcrw 

E. 

91  54  25 

9971 

90  23  36 

9909 

88  52  35 

9951 

87  21  21 

9941 

Pollux 

E. 

94  23  53 

3057 

92  54  51 

3048 

91  25  38 

3038 

89  56  12 

3098 

1    3 

Sun 

W. 

106  25  18 

3993 

107  49  38 

3978 

109  14  15 

3906 

110  39    8 

3950 

Mars 

W. 

81  24  50 

3900 

82  50  59 

3187 

84  17  24 

3173 

85  44    6 

3158 

Fomalhaiit 

W. 

.58  12  11 

3315 

.59  .%    5 

3989 

61     0  29 

3966 

62  25  21 

3941 

1 

a  Pegasi 

W. 

44  18  .57 

3670 

45  :<7  .57 

3599 

46  57  49 

3484 

48  18  31 

3449 

1 

Aldebnraii 

E. 

38  14     1 

9907 

m  41  51 

9894 

35    9  25 

9889 

33  36  43 

9808 

Saturn 

E. 

79  41  .50 

9885 

78    9  12 

9873 

76  3(5  18 

9859 

75    3    7 

9840 

Pollux 

E. 

82  25  47 

9979 

80  54  59 

9900 

79  23  56 

9948 

77  52  38 

9935 

4 

Sun 

W. 

117  47  57 

3173 

119  14  ;» 

3150 

120  41  41 

3139 

122    9    3 

3193 

Mars 

W. 

93    2    6 

3081 

94  30  39 

3065 

95  .59»32 

3048 

97  28  45 

3031 

1 

FomalbaHt 

W. 

69  36  41 

3198 

71     4  17 

3105 

72  32  20 

3086 

74    0  48 

3064 

i 

or  Pegasi 

W. 

55  13    4 

3909 

.5(i  38    0 

3930 

58    3  34 

3198 

59  29  45 

3169 

Aldebaraii 

E. 

25  48  44 

9797 

24  14  12 

9789 

22  39  20 

«766 

21     4    7 

9750 

Saturn 

E. 

67  12  48 

9775 

65  37  48 

9781 

64    229 

9746 

62  26  49 

9730 

1 

Pollux 

E. 

70  12     1 

9889 

68  :^    2 

9855 

67    5  46 

9849 

65  32  12 

9898 

5 

Sun 

W. 

12$)  31     5 

3035 

131     0  34 

3018 

132  .30  25 

3000 

134    0  38 

9981 

Fomalhaiit 

W. 

81  29  28 

9904 

83    0  2(> 

9940 

84  31  47 

9997 

86    3  32 

9909 

1  aPegasi 

W. 

66  49  13 

3034 

66  18  44 

3009 

69  48  46 

9984 

71  19  19 

9961 

1  SaTI'BN 

E. 

54  28  17 

9050 

.52  45  30 

9634 

51     7  21 

9018 

49  28  .50 

9601 

Pollux 

E. 

57  39  51 

9759 

56    4  2J) 

9746 

.54  28  49 

9739 

52  52  52 

9790 

! 

Reguhis 

E. 

93  10  33 

9008 

91  33  10 

9651 

89  55  24 

9034 

88  17  15 

«nj 

i 
6 

Fomalhuut 

W. 

93  47  55 

9894 

95  21  .52 

9808 

%  56    9 

9794 

98  30  45 

9779 

a  Pegasi 

W. 

78  59  15 

9851 

80  m  ;^ 

9831 

82    6  25 

9811 

83  40  .38 

9793 

a  Arietis 

W. 

a5  28  39 

S974 

.36  ,59  24 

9994 

38  31   12 

9879 

40    3  .58 

9836  1 

Saturn 

E. 

41  10  38 

9090 

.39  29  .53 

9604 

37  48  46 

9489 

36    7  17 

9474 

Pollux 

E. 

44  49  10 

9805 

43  11  43 

8657 

41  34    5 

9049 

39  56  17 

9644' 

1 

RegtiiuR 

E. 

80    0  41 

9539 

78  20  12 

9515 

76  39  19 

9497 

74  58    2 

9481  1 

1 

I    7 

a  Arietis 

W. 

48    0  30 

9609 

49  .38     1 

9633 

51   16  11 

9606 

52  54  58 

1 
9580 

1 

Saturn 

E. 

27  34  44 

9405 

25  51  17 

9394 

24    7  34 

9384 

22  23  36 

<    9375  1 

' 

Pollux 

E. 

31  46  18 

9650 

30    8  31 

9661 

28  30  59 

9678 

26  53  50 

9703  1 

Regulus 

E. 

66  25  47 

9399 

64  42  11 

9384 

62  58  13 

9368 

61  13  53 

93531 

t    8 

a  Arietis 

W. 

61  17  10 

9471 

62  59    4 

9459 

64  41  25 

9433 

66  24  12 

9417 

1 

Aldebaran 

w. 

27  41  30 

9983 

29  27  54 

9970 

31   14  37 

9958 

33    1  39 

9946 

Regulus 

E. 

52  26  53 

9983 

.50  40  28 

9970 

48  53  45 

9968 

47    6  43 

9946 

l» 

a  Arietis 

W. 

75    3  36 

3348 

76  48  26 

9337 

78  33  32 

9396 

80  18  .53 

9317 

Aldebaran 

W. 

42    1     1 

9193 

43  49  39 

9184 

45  38  30 

9176 

47  27  34 

9168 
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GBEENWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

9 

Kmdo  and  DireotloD 

Noon. 

P.L. 
of 

Illh. 

P.L. 
of 

Vfb. 

P.L. 
of 

1». 

P.L. 
of 

of  Ol^eot. 

Dlff. 

Diff. 

Dlif. 

Dlif. 

Reffiilus 
Spica 

E. 

4*5  19  24 

9ns 

d  31  4§ 

9993 

4f43  55 

9919 

3§55  46 

9903 

E. 

99    0  15 

9960 

97  13  17 

9949 

95  26    2 

9938 

93  38  31 

9999 

10 

a  Arietis 

W. 

82    4  28 

9308 

83  50  16 

9300 

85  36  15 

9994 

87  22  23 

1^68 

Aldebaraii 

W. 

49  16  50 

9101 

51     6  17 

9154 

52  55  54 

9148 

54  45  40 

9143 

Regulus 

E. 

30  51  36 

9101 

29    2  10 

9155 

27  12  34 

9149 

25  22  49 

9143 

' 

Spica 

E. 

84  37  30 

91M 

82  48  42 

9180 

80  59  45 

9174 

79  10  39 

9169 

Jupiter 

E. 

95  57  17 

9903 

94    8  54 

9196 

92  20  20 

9190 

90  31  37 

9184 

ill 

Aldebnran 

W. 

63  56  18 

9194 

65  46  41 

9199 

67  37    7 

9190 

69  27  35 

9190 

1 

Saturn 

W. 

23  17  59 

9139 

25    7  59 

9139 

26  58  10 

9196 

28  48  30 

9191 

Spica 

E. 

70    3  30 

9153 

(;8  13  52 

9159 

66  24  12 

9159 

64  34  32 

9151 

Jupiter 

E. 

81  26  14 

9105 

79  36  54 

9163 

77  47  31 

9169 

75  58    6 

9161 

12 

Aldebamn 

W. 

78  39  57 

9194 

80  30  20 

9196 

82  20  39 

9199 

84  10  54 

9133 

Saturn 

W. 

38    I  12 

9110 

39  51  47 

9117 

41  42  20 

9110 

43  32  50 

9199! 

Pollux 

W. 

35  45  23 

9907 

37  31  12 

9S95 

39  17  19 

9985 

41    3  41 

9977 

Spica 

E. 

55  26  32 

9163 

53  37    8 

9167 

51  47  51 

9179 

49  58  42 

9178 

1 

Jupiter 

E. 

66  51     1 

9)66 

65    1  42 

9169 

63  12  27 

9179 

61  23  17 

9170 

Antares 

E. 

101  17  28 

9188 

99  28  43 

9190 

97  40    0 

9199 

95  51  21 

9195 

i:j 

Aldebnran 

W. 

93  20  35 

9157 

95  10    8 

9163 

96  59  32 

9169 

98  48  46 

9178 

Saturn 

W. 

52  44    6 

9149 

54  34     1 

9148 

56  23  47 

9154 

58  13  24 

9161 

t 

Pollux 

W. 

49  57  27 

9964 

51  44  20 

9964 

53  31  12 

9966 

55  18    2 

9968 

Spica 

E. 

40  55  30 

9990 

39    7  32 

9931 

37  19  50 

9943 

35  32  27 

9957 

Jupiter 

E. 

52  19    7 

9909 

50  30  42 

9908 

48  42  27 

9916 

46  54  23 

9993 

Antares 

E. 

86  49  31 

9919 

85    1  32 

9996 

a3  13  43 

9933 

81  26    4 

9940 

Sun 

E. 

131  34  26 

9481 

129  52  46 

9487 

128  11  15 

9494 

126  29  53 

9501 

1 
1  '4 

Saturn 

W. 

67  18  52 

9198 

69    723 

9906 

70  55  42 

9914 

72  43  48 

9994 

Pollux 

W. 

64  10  51 

9993 

65  57    1 

9990 

67  43    2 

9306 

69  28  53 

9313; 

1 

Regulus 

W. 

27  44  15 

9915 

29  32  20 

9994 

31  20  12 

9933 

33    7  51 

9949 

1 

Jupiter 

E. 

37  57    8 

9960 

36  10  23 

9979 

34  23  53 

9991 

32  37  40 

9309 

1 

Antares 

E. 

72  30  48 

9904 

70  44  25 

9994 

68  58  17 

9305 

67  12  25 

8316 

Sun 

E. 

118    5  37 

9540 

116  25  20 

9549 

114  45  15 

9560 

113    5  23 

9568 

i  15 

Saturn 

W. 

81  40  50 

9971 

83  27  32 

9981 

85  13  59 

9991 

87    0  12 

9901 

Pollux 

W. 

78  15  18 

9355 

79  59  57 

9364 

81  44  23 

9374 

83  28  35 

8384 

Regulus 
Antares 

W. 

42    2  39 

9969 

43  48  54 

9300 

45  34  54 

9810 

47  20  39 

9380 

E. 

58  27  17 

9378 

56  43  10 

9301 

54  59  23 

9405 

53  15  56 

9«0 

Sun 

E. 

104  49  24 

9618 

10:3  10  54 

9699 

101  32  39 

9640 

99  54  39 

8651 

16 

Saturn 

W. 

95  47  30 

9353 

97  32  12 

9364 

99  16  39 

9374 

101    0  51 

8384 

Regulus 
Antares 

W. 

56    5  41 

9371 

57  49  57 

9389 

59  33  57 

9383 

61  17  42 

8403 

E. 

44  44  12 

9504 

43    3    4 

9593 

41  22  23 

9544 

39  42  11 

8568 

Sun 

E. 

91  48  19 

9T07 

90  11  48 

9718 

88  35  32 

9799 

86  59  30 

9740 

17 

Regulus 
Spica 

Sun 

W. 

69  52  43 

9455 

71  34  59 

9465 

73  17    1 

9476 

74  58  48 

8486 

W. 

17  16  55 

9741 

18  52  40 

9906 

20  29  12 

9680 

23    6  18 

8663 

E. 

79    3    5 

9796 

77  28  32 

9808 

75  54  14 

9818 

74  20  10 

8889 

18 

Regulus 

W. 

83  24  13 

9535 

85    437 

9545 

86  44  47 

9566 

88  24  44 

9665 

XVI, 
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6BEENWI0H  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

N«me  Md  DtrMtion 
of  Object. 

Midnight. 

P.L. 

of 
Diir. 

xvi». 

P.L. 
of 
Plff. 

xvnib. 

P.L. 
of 

XXIi> 

P.L. 

of 

Diir. 

9 

Reinihis 

E. 

38    7  28 

8104 

36  18  46 

8184 

si  29  55 

9176 

35  40'  51 

8160 

Spica 

E. 

91  50  46 

9819 

90    2  47 

8810 

88  14  34 

9901 

86  26    8 

8183 

JO 

aArieti8 

W. 

89    8  39 

8883 

90  55    3 

8970 

92  41  34 

8876 

94  28    9 

8973 

1 

Aldebaran 

W. 

56  35  34 

8137 

58  25  36 

8133 

60  15  45 

8130 

62    5  59 

8186 

1 

Regulus 
Spica 

E. 

23  32  56 

8130 

21  42  56 

8134 

19  52  49 

8131 

18    2  37 

8188 

E. 

77  21  25 

8165 

75  32    4 

8161 

73  42  37 

8157 

71  53    5 

8156 

Jupiter 

E. 

88  42  46 

8170 

86  53  47 

8174 

85    4  41 

8171 

83  15  30 

8166 

11 

Aldebamo 

W. 

71  18    4 

8110 

73    8  34 

.  8190 

74  59    3 

8180 

76  49  31 

8188 

I 

Satur5 

W. 

30  38  57 

8118 

32  29  28 

9116 

34  20    2 

8116 

36  10  37 

8116 

Spica 

E. 

62  44  51 

8153 

60  55  12 

9154 

59    5  35 

8156 

57  16    1 

8159 

JOPITKR 

E. 

74    8  40 

8161 

72  19  14 

9161 

70  29  48 

8163 

68  40  23 

8164 

12 

Aldebanin 

W. 

86    1    3 

8137 

87  51     6 

9141 

89  41     3 

8145 

91  30  53 

8151 

Saturn 

W. 

45  23  16 

8135 

47  13  37 

9198 

49    3  53 

8138 

50  54    3 

8137 

Pollux 

W. 

42  50  14 

8871 

44  36  56 

9968 

46  23  43 

8966 

48  10  34 

8864 

Spica 

E. 

48    9  41 

8184 

46  20  50 

9109 

44  32  10 

8900 

42  43  43 

8810 

1 

Jupiter 

E. 

59  34  13 

8180 

57  45  15 

9184 

55  56  24 

9100 

54    7  41 

8i06 

1 

Ad  tares 

E. 

94    2  46 

8190 

92  14  17 

9903 

90  25  54 

9908 

88  37  38 

8814 

13 

Aldebaran 

W. 

100  37  50 

8183 

102  26  43 

9100 

104  15  25 

9108 

106    3  55 

8906 

Satorn 

W. 

60    2  51 

8167 

61  52    8 

9174 

63  41  14 

9189 

6530    9 

9100 

Pollux 

W. 

57    4  48 

8878 

58  51  29 

9976 

60  38    4 

9981 

62  24  32 

9967 

Spica 

E. 

33  45  24 

8878 

31  58  43 

9980 

30  12  27 

9300 

28  26  40 

9331 

1 

Jupiter 

E. 

45    6  30 

8831 

43  18  49 

9940 

41  31  21 

9940 

39  44    7 

9960 

1 

Antares 

E. 

79  38  36 

8848 

77  51  20 

9956 

76    4  16 

9965 

74  17  25 

9874 

SU5 

E. 

124  48  41 

8508 

123    7  3J) 

9515 

121  26  47 

9593 

119  46    6 

9539 

14 

Saturiv 

W. 

74  31  40 

8833 

76  19  18 

9949 

78    6  43 

9951 

79  53  54 

9969 

Pollux 

W. 

71  14  34 

8380 

73    0    4 

8390 

74  45  21 

8337 

76  30  26 

9346 

Regulus 

W. 

34  55  16 

8951 

36  42  28 

9360 

38  29  26 

8970 

40  16  10 

9980 

Jupiter, 

E. 

30  51  44 

8315 

29    6    6 

9^ 

27  20  47 

9348 

25  35  49 

9358 

Antares' 

E. 

65  26  49 

8397 

63  41  29 

9330 

61  56  27 

9359 

60  11  43 

9364 

Suit 

E. 

111  25  44 

8577 

109  46  18 

9588 

108    7    6 

9508 

106  28    8 

9606 

15 

Saturn 

W. 

88  46  10 

8311 

90  31  53 

9399 

92  17  21 

8333 

94    2  33 

9343 

Pollux 

W. 

85  12  32 

8304 

86  56  15 

9404 

88  39  44 

8415 

90  22  58 

9494 

1 

Regulus 

W. 

49    6    9 

8331 

50  51  24 

9341 

52  36  24 

8350 

54  21  10 

9361 

Antares 

E. 

51  32  50 

8436 

49  50    6 

9451 

48    7  44 

8468 

46  25  46 

8485 

Sun 

E. 

98  16  53 

9668 

96  39  22 

9673 

95    2    6 

8684 

9325    5 

9605 

16 

Saturn 

W. 

102  44  48 

8385 

104  28  30 

9406 

106  11  56 

9117 

107  55    7 

9496 

Regulus 

W. 

6:)    1  12 

8414 

64  44  27 

9494 

66  27  27 

8435 

68  10  12 

9445 

Antares 

E. 

38    2  29 

8580 

36  23  19 

9615 

34  44  44 

8648 

33    6  46 

9679 

Sun 

E. 

85  23  43 

8751 

S3  48  11 

9763 

82  12  54 

8774 

80  37  52 

9785 

17 

Regulus 
Spica 

W. 

76  40  21 

8406 

78  21  40 

9506 

80    2  45 

8516 

81  43  36 

9596 

W. 

23  43  48 

8651 

25  21  34 

9643 

26  59  30 

8637 

28  37  34 

9635 

Sun 

E. 

72  46  20 

8841 

71  12  45 

9851 

69  39  23 

9668 

68    6  15 

9873 

18 

Rogulus 

W. 

90    4  27 

8574 

91  43  57 

9583 

93  23  15 

SS08 

95    2  20 

9609 

18 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

' 

KsmeiuidDinotloii 

Noon. 

P.L. 
of 

TTIh* 

P.L. 
of 

VPi. 

P.L. 
of 

IXk- 

P.L. 
of 

of  OtJ«ot. 

Diff. 

. 

Diff 

Diif. 

Piff. 

18 

Spica 

W. 

SS  15  4§ 

9634 

31  si  51 

9635 

33  815§ 

9638 

35  id    § 

9640 

Jupiter 

W. 

17  47  24 

9649 

19  25  13 

9645 

21    3    7 

9644 

22  41    2 

9646 

SuEf 

E. 

66  33  21 

9683 

65    0  41 

9604 

63  28  14 

9904 

61  56    0 

9915 

19 

Regulus 
Spica 

W. 

96  41  12 

9611 

96  19  52 

9691 

99  58  19 

9689 

101  36  34 

9638 

W. 

43  19    2 

9665 

44  56  29 

9671 

46  33  48 

9678 

48  10  58 

9684 

Jupiter 

W. 

30  49  23 

9679 

32  26  41 

9678 

34    350 

9684 

35  40  51 

9609 

Sun 

E. 

54  18    9 

9965 

52  47  13 

9976 

51  16  30 

9985 

49  45  59 

9995 

20 

Spica 

W. 

56  14  33 

9719 

57  50  48 

9796 

59  26  53 

9733 

61    2  49 

9741 

Jupiter 

W. 

43  43  30 

9796 

45  1^32 

9736 

46  55  24 

9744 

48  31    5 

9759 

Sun 

E. 

42  16  28 

3044 

40  47  10 

3054 

39  18    4 

3064 

37  49  10 

3073 

21 

Spica 

W. 

68  59  59 

9779 

70  34  55 

9786 

72    9  41 

9794 

73  44  17 

9801 

Jupiter 

W. 

56  27    2 

9790 

58    1  43 

9798 

59  36  14 

9805 

61  10  35 

9814 

Autarcs 

W. 

24  30  24 

3118 

25  58  12 

8086 

27  26  39 

9061 

28  55  36 

3041 

Suif 

E. 

30  27  37 

3199 

28  59  54 

3139 

27  32  23 

3143 

26    5    5 

3153 

25 

Sun 

W. 

15  17  18 

3411 

16  39  22 

3411 

18    1  26 

9419 

19  23  29 

3415 

a  Arietis 

E. 

75  39    9 

3146 

74  11  55 

3156 

72  44  52 

3164 

71  18    0 

3173 

Aldebaniii 

E. 

107  40    2 

9986 

106    9  34 

9994 

104  39  14 

3001 

103    9    2 

3006 

26 

SU5 

W. 

26  12  47 

3433 

27  34  26 

3438 

28  56    0 

3441 

30  17  30 

3446 

o  Arietis 

E. 

(;4    6  21 

3990 

62  40  35 

9999 

61  15    0 

9940 

59  49  38 

9950 

Aldebaran 

E. 

95  39  48 

3034 

94  10  17 

9038 

92  40  52 

9043 

91  11  33 

3047 

27 

Sun 

W. 

37    3  58 

3469 

38  25    5 

3464 

39  46    9 

3467 

41    7  10 

3469 

a  Arietis 

E. 

52  45  59 

3308 

51  21  57 

3391 

49  58  11 

3335 

48  34  39 

3349 

Aldebaran 

E. 

83  46  12 

3066 

82  17  21 

3069 

80  48  33 

3071 

79  19  48 

3073 

28 

Sun 

W. 

47  51  50 

3475 

49  12  42 

3474 

50  33  35 

9474 

51  54  28 

3473 

o  Arietis 

E. 

41  41  38 

3439 

40  20    6 

3463 

3859    0 

3488 

37  38  22 

3515 

Aldebaran 

E. 

71  56  40 

3081 

70  28    7 

3081 

68  59  34 

9080 

67  31    0 

9079 

29 

Sun 

W. 

58  39  15 

3463 

60    020 

3461 

61  21  28 

9456 

62  42  41 

i 
34531 

Foraaihaut 

W. 

38  55  39 

3868 

40    9  31 

3818 

41  24  15 

3771 

42  39  47 

3790 

Aldebaran 

E. 

60    7  55 

3079 

58  39  11 

3060 

57  10  24 

3066 

55  41  33 

3060 

Saturn 

E. 

99  32  19 

3059 

98    3  11 

3050 

96  34    0 

3047 

95    4  45 

3043 

30 

Sun 

W. 

69  30    5 

3493 

70  51  55 

3417 

72  13  52 

9410 

73  35  57 

3409 

Foraaihaut 

W. 

49    7  37 

3558 

50  26  57 

3530 

51  46  48 

3503 

53    7    9 

3477 

■ 

aPeffasi 
Aldebaran 

W. 

36    8  46 

4055 

37  19  31 

3981 

38  31  29 

3914 

39  44  35 

3853 

E. 

48  15  58 

3037 

46  46  31 

3031 

45  16  57 

3024 

43  47  14 

3017 

1 

Saturn 

E. 

,  87  37  12 

3018 

86    722 

3019 

84  37  24 

3005 

83    7  18 

9998 

1 
1 

Pollux 

E. 

92  20  39 

3101 

90  52  31 

3095 

89  24  15 

3087 

87  55  50 

3081 

3. 

Sun 

W. 

80  28  51 

3354 

81  52    0 

3344 

83  15  21 

3339 

84  38  56 

3390 

1 
1 

Foraaihaut 

W. 

59  55  44 

3369 

61  18  44 

3341 

62  42    8 

3390 

64    5  56 

3300 

1 

aPegasi 

W. 

46    4  28 

3606 

47  22  56 

3565 

48  42    8 

3596 

50    2    1 

3499 

Aldebaran 

E. 

36  16  14 

9973 

34  45  28 

9964 

33  14  30 

9954 

31  43  19 

9949, 

, 

Saturn 

E. 

75  34  23 

9956 

74    3  15 

9946 

72  31  55 

9936 

71     0  22 

9996 

Pollux 

E. 

80  31  28 

3039 

79    2    4 

3030 

77  32  29 

3091 

76    2  42 

3011 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P 

of  Ot^eot. 

Midnight. 

P.L. 
of 
Diff. 

XV^' 

P.L. 
of 
DUL 

XVIIP»- 

P.L. 
of 
Dift 

XXlu. 

P.L. 
of 
Diff. 

18 

Spica 

W. 

36  48    2 

S644 

3^25  57 

9649 

40    3  46 

9664 

41412g 

9660 

JOPITER 

W. 

24  18  54 

9660 

25  56  41 

9066 

27  34  22 

9660 

29  11  56 

9666 

SU5 

E. 

60  24    0 

8995 

58  52  13 

9036 

57  20  39 

9046 

55  49  18 

9066 

Il9 

Regiilus 

W. 

103  14  37 

9647 

104  52  28 

9658 

106  30    7 

9666 

108    7  34 

9673 

Spica 

W. 

49  47  59 

9601 

51  24  51 

9698 

53    1  34 

9704 

54  38    8 

97U 

I 

Jupiter 

W. 

37  17  42 

9690 

38  54  24 

9706 

40  30  56 

9713 

42    7  18 

9191 

' 

Sun 

E. 

48  15  40 

3006 

46  45  34 

3015 

45  15  40 

3095 

43  45  58 

3034 

|20 

Spica 

W. 

62  38  a5 

9748 

64  14  ]] 

9756 

65  49  37 

9763 

67  24  53 

9ni 

Jupiter 

W. 

50    636 

9759 

51  41  58 

9766 

53  17  10 

9775 

54  52  11 

9789 

1 

Sun 

E. 

36  20  27 

aott 

34  51  56 

3099 

33  23  37 

3103 

31  55  31 

3113 

i 

21 

Spica 

W. 

75  18  44 

9808 

76  53    1 

9816 

78  27    8 

9895 

80    1    4 

9839 

1 

J  UPITER 

W. 

62  44  45 

9891 

64  18  45 

9898 

65  52  36 

9836 

67  26  17 

9844 

1 

Aotares 

W. 

30  24  58 

3096 

31  54  40 

3019 

33  24  38 

3009 

34  54  48 

9006 

1 

Sun 

E. 

24  37  59 

3163 

23  11    6 

3174 

21  44  26 

3186 

20  18    0 

3108 

!25 

Sun 

W 

•20  45  29 

3418 

22    7  25 

3499 

23  29  17 

3496 

24  51    4 

3430 

a  Arietis 

E. 

69  51  18 

3189 

68  24  47 

3191 

66  58  27 

3900 

65  32  18 

3910 

Aldebaran 

E. 

101  38  57 

3013 

100    9    0 

3018 

98  39  10 

3093 

97    926 

3098 

26 

Sun 

W. 

31  38  55 

3449 

33    0  16 

3459 

34  21  34 

3455 

35  42  48 

3459 

1 

a  Arietis 

E. 

58  24  28 

3961 

56  59  31 

3979 

55  34  47 

3983 

54  10  16 

3996 

Aldebaran 

E. 

89  42  19 

3059 

88  13  10 

3066 

86  44    6 

3060 

85  15    7 

3063 

:  27 

Sun 

W. 

42  28    9 

3470 

43  49    7 

3471 

45  10    3 

3473 

46  30  57 

8474 

a  Arietis 

E. 

47  11  24 

3366 

45  48  27 

3389 

44  25  50 

3400 

43    3  33 

3419 

Aldebaran 

E. 

77  51    6 

3076 

76  22  27 

3078 

74  53  50 

3078 

73  25  14 

3080 

28 

Sun 

W. 

53  15  22 

3479 

54  36  17 

3471 

55  57  14 

3460 

5;  18  13 

3466 

1 

Qt  Arietis 

E. 

36  18  15 

3645 

34  58  41 

3580 

33  39  45 

3690 

32  21  32 

3666 

1 

Aldebaran 

E. 

66    2  25 

3079 

64  33  50 

3078 

63    5  14 

3077 

61  36  36 

3074 

29 

Sun 

W. 

64    3  58 

3448 

65  25  20 

3443 

66  46  48 

3437 

68    823 

3431 

Fomalhaut 

W. 

43  56    3 

3691 

45  13    0 

3654 

46  30  36 

3690 

47  48  49 

3687 

Aldebaran 

E. 

54  12  37 

3058 

52  43  36 

3054 

51  14  30 

3048 

49  45  17 

3D43 

1 
1 

Saturn 

E. 

93  35  25 

3030 

92    6    0 

3034 

90  36  30 

3030 

89    654 

3095 

<30 

Sun 

W. 

74  58  ll 

3393 

76  20  35 

3385 

77  43    9 

3376 

79    5  54 

3365 

Fomalhaut 

W. 

54  27  59 

3453 

55  49  16 

3499 

57  11    0 

3407 

58  33    9 

3384 

1 

a  Pegasi 
Aldebaran 

W. 

40  58  43 

3795 

42  13  50 

3743 

43  29  52 

3603 

44  46  46 

3649 

' 

E. 

42  17  22 

3009 

40  47  21 

3001 

39  17  10 

9003 

37  46  48 

9983  1 

Saturn 

E. 

81  37    3 

9991 

80    639 

9983 

78  36    5 

9074 

77    5  20 

9966; 

Pollux 

E. 

86  27  17 

3073 

84  58  35 

3065 

83  29  43 

3057 

82    0  41 

3048 

31 

Sun 

W. 

86    2  44 

3307 

87  26  47 

3994 

88  51    5 

3989 

90  15  38 

3967 

Fomalhaut 

W. 

65  30    7 

3980 

66  54  42 

3961 

68  19  39 

3949 

69  44  59 

3999 

a  Pegasi 
Aldebaran 

W. 

51  22  34 

3457 

52  43  46 

3495 

54    5  34 

3303 

55  27  58 

3363  ! 

. 

E. 

30  11  54 

9931 

28  40  15 

9090 

27    8  21 

9008 

25  36  12 

9894^ 

' 

Saturn 

E. 

69  28  36 

9914 

67  56  36 

9003 

66  24  21 

9891 

64  51  51 

9879  1 

1 

1 

PoUux 

E. 

74  32  43 

3001 

73    2  31 

9980 

71  32    5 

9979 

70    1  26 

9967 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUITS 

t 

i 

1 

SlderMl 

Time  of 

Semi- 

dUmeter 

Bqnatkniof 

Time, 

tobe 

Added  to 

"8 
1 

Apparent 
Right  Asoensioii. 

Diitfor 
IHoor. 

Apparent 
Declination. 

Diftfor 
IHbnr. 

Semi, 
diameter. 

PMStog 

Uwidiiw. 

Appuent 
Time. 

Dfft  for 
1  Hoor. 

Tues. 

1 

20  59  21.91 

10.187 

S.17    5  53.1 

+42?70 

16 

16.08 

68*27 

13  49!'37 

0.330 

Wed. 

2 

21     3  25.97 

10.152 

16  48  39.3 

43.43 

16 

15.87 

68.16 

13  56.86 

0.305 

Thur, 

3 

21     7  29.20 

10.117 

16  31     8.1 

44.16 

16 

15.72 

68.04 

14    3.52 

0.261 

Frid. 

4 

21  11  31.59 

10.082 

16  13  19.7 

-1-44.86 

16 

15.57 

67.93 

14    9.34 

0.226 

Sat. 

5 

21  15  33.15 

10.048 

15  55  14,6 

45.55 

16 

15.41 

67.81 

14  14.33 

0.192 

SUN. 

6 

21  19  33.88 

10.014 

15  36  53.1 

46.22 

16 

15.24 

67.70 

14  18.49 

0.158 

Mon. 

7 

21  23  33.79 

9.980 

15  18  15.7 

.M6.88 

16 

15.07 

67.59 

14  21.84 

0.124 

Tues. 

8 

21  27  32.90 

9.947 

14  59  22.8 

47.52 

16 

14.90 

67.48 

14  24.39 

0.091 

Wed. 

9 

21  31  31.22 

9.914 

14  40  14.8 

48.14 

16 

14.72 

67.36 

14  26.15 

0.0.58 

Thur. 

10 

21  35  28.76 

9.882 

14  20  52.0 

+48.74 

16 

14.53 

67.25 

14  27.13 

0.026 

Frid. 

11 

21  39  25.52 

9.850 

14     1   15.0 

49.34 

16 

14.34 

67.14 

14  27.34 

0.006 

S%t. 

12 

21  43  21.52 

9.819 

13  41  24.0 

49.91 

16 

14.15 

67.03 

14  26.78 

0.037 

SUN.. 

13 

21  47  16.78 

9.788 

13  21   19.5 

+50.47 

16 

13.95 

66.92 

14  25.49 

0.068 

Mon. 

14 

21  51  11.31 

9.757 

13     1     1.9 

50.99 

16 

13.75 

66.81 

14  23.47 

0.098 

Tues. 

15 

21  55     5.11 

9.727 

12  40  31.7 

51.51 

16 

13.54 

66.71 

14  20.73 

0.128 

Wed. 

16 

21  58  58.21 

9.698 

12  19  49.2 

+52.01 

16 

13.33 

66.60 

14  17.28 

0.157 

Thur. 

17 

22    2  50.61 

9.669 

11  58  54.9 

52.50 

16 

13.12 

66.50 

14  13.14 

0.186 

Frid. 

18 

/2    6  42.33 

9.641 

11  37  49.1 

52.97 

16 

12.90 

66.39 

14     8.32 

0.2M 

Sat. 

19 

22  10  33.37 

9.613 

11  16  32.3 

+53.42 

16 

12.68 

66.29 

14    2.83 

0.242 

SUN. 

20 

22  14  23.75 

9.586 

10  55    4.9 

53.85 

16 

12.46 

66.20 

13  56.68 

0.209 

Mon. 

21 

22  18  13.47 

9.559 

10  33  27.2 

54.27 

16 

12.24 

66.10 

13  49.87 

0.296 

Tues. 

22 

22  22     2.56 

9.5.^3 

10  11  39.8 

+54.67 

16 

12.02 

66.01 

13  42.42 

0.322 

Wed. 

23 

22  25  51.02 

9.507 

9  49  43.0 

55.05 

16 

11.79 

65.92 

13  34.35 

0.348 

Thur. 

24 

22  29  38.86 

9.481 

9  27  37.3 

55.41 

16 

11.56 

65.83 

13  25.66 

0.374 

Frid. 

25 

22  33  26.09 

9.456 

9     5  23.2 

+55.76 

16 

11.33 

65.75 

13  16.37 

0.309 

Sat. 

26 

22  37  12.74 

9.432 

8  43     1.0 

56.08 

16 

11.10 

65.66 

13    6.49 

0.423 

SUN. 

27 

22  40  58.81 

9.408 

8  20  31.2 

56.40 

16 

10.87 

65.58 

12  5603 

0.447 

Mon. 

28 

22  44  44.31 

9.385 

7  57  54.1 

56.69 

16 

10.64 

65,50 

12  45.01 

0.470 

Tues. 

29 

22  48  29.26 

9.363 

S.   7  35  10.2 

+56.96 

16 

10.40 

65.43 

12  33.44 

0.493 

NOTB^Tbe  mean  ttme  of  aeo 
The  sign  +  prefixed 

oidiamete 
totheboi 

r  paasing  maj  be  fonnd  by  si 
orly  change  of  declination  ind 

ibtnc 
\iBaXt» 

itlng  0*.18  ttom  the  sldeteal  tfan& 
tlutt  loatli  deolinatloiia  mn  ieenuiBg. 
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AT  GEEENWIOH  MEAN  NOON. 

THE  SXJN'S 

i 

• 
o 

1 

1 

1 

Bqnationof 

Time. 

to  be 
Subtracted 

from 
Mean  Time. 

Dift.  for 
IHoor. 

Sidereal 

Time, 

or 

BIgbtAsoenaion 

of 

Mean  Sun. 

ApparoDt 
Bight  Aeoendon. 

Diltfor 
IHonr. 

Apparent 
Declination. 

Diitlbr 
IHoor. 

Tues. 

1 

20  59  19.56 

s 
10.186 

S.  17    6    2:9 

+42!69 

13  49^30 

8 

0.330 

20  45  30.26 

Wed. 

2 

21     3  23.61 

10.151 

16  48  49.4- 

43.42 

13  56.79 

0.295 

20  49  26.82 

Thur. 

3 

21     7  26.83 

10.117 

16  31  18.4 

44.15 

14    3.46 

0.261 

20  53  23.37 

Frid. 

4 

21   11  29.21 

10.082 

16  13  30.3 

+44.85 

14    9.29 

0.226 

20  57  19.92 

Sat. 

5 

21  15  30.76 

10.048 

15  55  25.4 

45.54 

14  14.29 

0.192 

21     1   16.47 

SUN. 

6 

21  19  31.49 

10.014 

15  37    4.1 

46.21 

14  18.46 

0.158 

21     5  13.03 

Mon. 

7 

21  23  31.40 

9.980 

15  18  26.9 

+46.87 

14  21.82 

0.124 

21     9     9.58 

Tues. 

8 

21  27  30.51 

9.947 

14  59  34.2 

47.51 

14  24.37 

0.091 

21  13    6.14 

Wed. 

9 

21  31  28.83 

9.914 

14  40  26.4 

48.13 

14  26.14 

0.058 

21   17    2.6.9 

Thur. 

10 

21  35  26.37 

9.882 

14  21     3.8 

+48.73 

14  27.13 

0.026 

21  20  59.25 

Frid. 

11 

21  39  23.14 

9.860 

14     1  26.9 

49.33 

14  27.34 

0.006 

21  24  55.80 

Sat. 

12 

21  43  19.15 

9.819 

13  41  36.1 

49.90 

14  26.79 

0.037 

21  28  52.36 

SUN. 

13 

21  47  14.42 

9.788 

13  21  31.7 

+50.46 

14  25.51 

0.068 

21  32  48.91 

Mon. 

14 

21  51     8.96 

9.758 

13     1  14.2 

50.99 

14  23.49 

0.098 

21  36  45.47 

Tues. 

15 

21  55    2.78 

9.728 

12  40  44.1 

5t.5l 

14  20.76 

0.128 

21  40  42.02 

Wed. 

16 

21  58  55.90 

9.699 

12  20     1.7 

+52.01 

14  17.32 

0.157 

21  44  38.58 

Thur. 

17 

22    2  48.32 

9.670 

11  69    7.4 

52.50 

14  13.19 

0.186 

21  48  35.13 

Frid. 

18 

22    6  40.06 

9.642 

11  38     1.6 

52.97 

14     8.38 

0.214 

21  52  31.68 

Sat 

19 

22  10  31.12 

9.614 

11  16  44.8 

+53.42 

14    2.89 

0.242 

21  56  28.23 

SUN. 

20 

22  14  21.52 

9.587 

10  55  17.4 

53.85 

13  56.74 

0.269 

22    0  24.78 

Mon. 

21 

22  18  11.27 

9.560 

10  33  39.7 

54.27 

13  49.94 

0.296 

.22    4  21.33 

Tues. 

22 

22  22    0.38 

9.534 

10  11  62.3 

+54.67 

13  42.49 

0.322 

,  22    8  17.89 

Wed. 

23 

22  25  48.87. 

9.508 

9  49  55.5 

55.05 

13  34.43 

0.348 

•  22  12  14.44 

Thur. 

24 

22  29  36.74 

9.482 

9  27  49.8 

55.41 

13  25.74 

0.374 

22  16  11.00 

Frid.' 

25 

22  33  24.00 

9.457 

9    5  35.6 

+55.76 

13  16.45 

0.399 

22  20    7.55 

Sat. 

26 

22  37  10.68 

9.433 

8  43  13.3 

56.08 

13    6.58 

0.423 

22  24    4.10 

SUN. 

27 

22  40  56.78 

9.409 

8  20  43.4 

56.40 

12  56.13 

0.447 

22  28    0.65 

Mon. 

28 

22  44  42.31 

9.386 

7  58    6.2 

56.69 

12  45.10 

0.470 

22  31  57.21 

Tues. 

29 

22  48  27.30 

9.364 

S.    7  35  22.1 

+56.97 

12  33.54 

0.492 

22  35  53.76 

Nan.— Tt 
Tl 
ati 

le  sign -i- prefixed  to 
»  decreasing. 

neannoon 
tbebonri 

may  be  asBomed  the  same  as  t 

bat  for  apparent 
M  that  south  dec 

«noon. 
linations 

Difr.  for  1  Hour, 
-I-9-.8565. 
(Table  IIL^ 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN»S 

1 

1 

1 

1 

•8 
1 

Logarithm 

of  the 

Radina  Teotor 

of  the 

Earth. 

Diftfor 
1  Honr. 

Mean  Time 

of 

Sidereal  Koon. 

TBUS  IiOHQITDDS. 

DiiLfor 
1  Honr. 

LATITUDE. 

X 

V 

1 

2 
3 

32 
33 
34 

312  22  lb.6 

313  23    6.5 

314  23  56.1 

22  19?0 

23  9.8 
23  59.3 

152  J  5 
152.09 
152.03 

-  0  .'77 

0.78 
0.76 

9.9937196 
9.9937838 
9.9938501 

+  26.3 
27.2 
28.1 

h      m      a 

3  13  57.88 
3  10     1.97 
3    6    6.06 

4 
5 
6 

35 
36 
37 

315  24  44.2 

316  25  30.9 

317  26  16.2 

24  47.3 

25  33.8 

26  19.0 

151.98 
151.92 
151.86 

-  0.71 
0.63 
0.53 

9.9939186 
9.9939894 
9.9940625 

+  29.0 
29.9 
30.9 

3    2  10.15 
2  58  14.25 
2  54  18.34 

7 
8 
9 

38 
39 
40 

818  27    0.1 

319  27  42.7 

320  26  24.0 

27    2.8 

27  45.3 

28  26.5 

151.80 
151.75 
151.69 

-0.41 
0.28 
0.14 

9.9941379 
9.9942158 
9.9942960 

+  31.9 
32.9 
33.9 

2  50  22.43 
2  46  26.52 
2  42  30.61 

10 
11 
12 

41 
42 
43 

321  29    4.1 

322  29  42.9 

323  30  20.5 

29    6.4 

29  45.1 

30  22.6 

151.64 
151.59 
151.54 

-  0.01 

+  0.10 

0.20 

9.9943785 
9.9944631 
9.9945498 

+  34.8 
35.y 
36.6 

2  38  34.70 
2  34  38.79 
2  30  42.88 

13 
14 
15 

44 
45 
46 

324  30  56.9 

325  31  32.1 

326  32    6.1 

30  58.9 

31  34.0 

32  7.9 

151.49 
151.44 
151.39 

+  0.28 
0.33 
0.35 

9.9946386 
9.9947293 
9.9948216 

+  37.4 
38.1 
38.8 

2  26  46.98 
2  22  51.06 
2  18  55.15 

16 
17 
18 

47 
48 
49 

327  32  38.9 

328  33  10.5 

329  33  40.8 

32  40.6 

33  12.1 
33  42.3 

151.34 
151.29 
15123 

+  0.34 
0.30 
0.23 

9.9949155 
9.9950107 
9.9951072 

+  39.4 
39.9 
40.4 

2  14  59.24 
2  11     3.34 
2    7    7.44 

19 
20 
21 

50 
51 
52 

330  34    9.7 
831  34  37.2 
332  35    3.2 

34  11.1 

34  38.5 

35  4.4 

151.17 
151.11 
151.05 

+  0.13 
+  0.02 
-0.10 

9.9952048 
9.9953035 
9.9954031 

+  40.9 
41.3 
41.6 

2     3  11.53 
1  59  15.63 
1  55  19.71 

22 
23 
24 

53 
54 
55 

383  35  27.6 

334  35  50.4 

335  86  11.5 

35  28.7 

35  51.4 

36  12.4 

150.99 
150.92 
150.85 

-  0.24 
0.37 
0.50 

9.9955033 
9.9956042 
9.9957058 

+  41.9 
42.2 
42.5 

1  51  23.80 
1  47  27.89 
1  43  31.98 

25 
26 
27 

28 

56 

57 
58 
59 

336  36  30.8 

337  36  48.2 

338  37    3.6 

339  37  16.9 

36  31.7 

36  49.0 

37  4.3 
37  17.5 

150.77 
150.69 
150.60 
150.52 

-0.61 
0.70 
0.77 
0.81 

9.9958082 
9.9959113 
9.9960151 
9.9961196 

+  42.8 
43.1 
43.4 
43.7 

1  39  36.08 
1  35  40.17 
1  31  44.26 
1  27  48.36 

29 

60 

340  37  28.2 

37  28.7 

150.43 

-0.82 

9.9962250 

+  44.1 

1  23  52.46 

KOB 

the 

nmnlMrt  in  oolnxnii 
mean  equinox  of  Ja 

niiAX7  0«.0. 

no  eqninox  of  the  date;  in  ooltu 

nnA'.to 

Diff.  for  1  Hoar. 
—  9*.8296. 
(TaUen.) 
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QREENWIOH  MEAN  TIME. 

THE  MOOITS 

1 
1 

1 

SBlODIAiamEB. 

HOBIZONTAL  PARALLAX. 

UPPBB  TSAK8IT. 

AOS. 

Noon. 

Ifidnigbi. 

Noon. 

DiAfor 
IHonr. 

Ifidnlgbt. 

DUtfor 
IHonr. 

G^Mnwlob. 

ma.  for 

IHonr. 

Mbon. 

15    7.7 

15  13!4 

55  24!3 

+K66 

55  45!3 

+L84 

6  18.8 

1.94 

i 

8.4 

2 

15  19.7 

15.26.5 

56    8.5 

2.01 

56  33.5 

2.15 

7    6.9 

8.07 

9.4 

3 

15  33.8 

15  41.4 

57    0.1 

2.87 

57  28.0 

2.35 

7  58.1 

!i.9i 

10.4 

4 

15  49.1 

15  '57.0 

57  56.6 

+2..39 

58  25.3 

+2.38 

8  52.6 

8.34 

11.4 

5 

16    4.7 

16  12.1 

58  53.6 

2.31 

59  20.8 

2.19 

9  49.9 

9.44 

12.4 

6 

16  19.0 

16  25.2 

59  46.2 

2.01 

60    9.0 

1.77 

10  49.1 

8.48 

13.4 

7 

16  30.6 

16  34.9 

60  28.7 

•t>].49 

60  44.7 

+1.16 

11  48.7 

8.47 

14.4 

8 

16  38.1 

16  40.1 

60  56.4 

0.79 

61     3.6 

+0.40 

12  47.5 

8.48 

15.4 

9 

16  40.7 

16  40.1 

61     6.1 

+0.01 

61     3.9 

-0.37 

13  446 

8.34 

16.4 

10 

16  38.3 

16  35.4 

60  57.2 

-0.73 

60  46.4 

-1.06 

14  40.0 

9.87 

17.4 

11 

16  31.4 

16  26.6 

60  31.8 

1.35 

60  14.1 

1.58 

15  33.9 

8.83 

18.4 

12 

16  21.1 

16  15.1 

59  53.9 

1.76 

59  31.8 

1.90 

16  26.7 

8.18 

19.4 

13 

16    8.7 

16    2.1 

59    8.4 

.  -1.99 

58  44.2 

-2.03 

17  18.9 

8.17 

20.4 

14 

15  55.5 

15  48.9 

58  19.8 

2.02 

57  55.7 

1.99 

18  10.9 

8.17 

21.4 

15 

15  42.5 

15  36.3 

57  32.1 

1.93 

57    9.3 

1.85 

19    3.0 

3.16 

22.4 

16 

15  30.4 

15  24.8 

56  47.6 

-1.76 

56  27.2 

-1.65 

19  54.8 

8.14 

23.4 

17 

15  19.6 

15  14  8 

56    8.1 

1.53 

55  50.4 

1.42 

20  46.0 

8.11 

24.4 

18 

15  10.3 

15    6.3 

55  34.1 

1.31 

55  19.1 

1.19 

21  36.1 

3.06 

25.4 

19 

15    2.6 

14  59.2 

55    5.5 

-1.08 

54  53.2 

-0.97 

22  24.8 

i.99 

26.4 

20 

14  56.2 

14  53.5 

54  42.2 
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9J»79 

12  21    0.8 

7.704 

17 

1  38  52.20 

1.8030 

5  31  38.2 

9.980 

17 

3  12  25.19 

901008 

12  28  47.0 

7.746 

18 

1  40  45.83 

1.8947 

5  41     1.0 

9.970 

18 

3  14  2a55 

9UA46 

12  36  30^2 

7.694 

19 

1  42  39.56 

1.8803 

5  50  22.6 

9.949 

19 

3  16  28.13 

9U»89 

12  44  10.3 

7.649 

20 

1  44  33.39 

1.8981 

5  59  42.9 

9.998 

20 

3  18  29.93 

9.0918 

12  51  47.3 

7.601 

21 

1  46  27.33 

1.8999 

6    9    2.0 

9.907 

21 

3  20  31.95 

9.0956 

12  59  21J2 

7.698 

22 

1  48  21.38 

1.9018 

6  18  19.8 

9.S86 

22 

3  22  34J20 

9UI904 

13    6  51.9 

7.484 

23 

1  50  15.54 

1.9037 

6  27  36.2 

9.903 

23 

324  36.68 

9UH39 

13  14  19.3 

7.490 

24 

1  52    9.82 

1J068 

N.  6  86  51.3 

9.940 

24 

3  26  39.38 

SMO 

N.13  21  43.5 

7.876 
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xm. 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

Name  and  Direotion 
of  Object. 

NOOD. 

P.L. 
of 

DIff. 

lUb. 

P.L. 
of 

DIff. 

VIb. 

P.L. 
of 

DIff. 

IXb. 

P.L. 
of 

Diff. 

1 

Suif 

W. 

of  40  2§ 

3953 

93    534 

3938 

9l  30  58 

3993 

95  56'  48 

3908 

Fomalhnut 

W. 

71  10  42 

3903 

72  36  48 

3184 

74    3  16 

3166 

75  30    6 

3147 

aPegasi 

w. 

56  50  57 

3334 

58  14  29 

3306 

59  38  34 

39n 

61    3  12 

3950 

Saturn 

R. 

63  19    5 

9866 

61  46    3 

9853 

60  12  44 

9839 

58  39    7 

9896 

Pollux 

E. 

68  30  32 

9956 

66  59  24 

9945 

a5  28    2 

9939 

63  56  24 

9990 

ReguUis 

E. 

104  12    3 

9689 

102  39  21 

9868 

101     6  21 

9854 

99  33    3 

9840 

2 

Sun 

W. 

J03    9  56 

3194 

104  37  37 

3106 

106    5  39 

3067 

107  34    4 

3060 

Fomalhaiit 

W. 

82  49  54 

3056 

84  18  58 

3037 

85  48  25 

3010 

87  18  14 

3001 

a  Pe^8i 
a  Arietis 

W. 

68  14    2 

3195 

69  41  41 

3101 

71     9  49 

3078 

72  38  25 

3065 

W. 

25  30    5 

3660 

26  47  35 

3551 

.  28    7    3 

3464 

29  28  19 

3367 

Saturn 

E. 

50  46  27 

9759 

49  10  56 

9736 

47  a5    4 

9790 

45  58  51 

9704 

Pollux 

E. 

56  14  19 

9658 

54  41     6 

9845 

53    7  36 

9839 

51  33  50 

9891 

Regulus 

E. 

91  41  47 

9763 

90    6  31 

9747 

88  30  53 

9799 

86  54  52 

9713 

3 

Suif 

W. 

115     1  55 

9973 

116  32  41 

9953 

118    3  53 

9933 

119  35  30 

9919 

Fomalhaut 

W. 

94  52  47 

9916 

96  24  46 

9899 

97  57    6 

96B3 

99  29  47 

9867 

aPe^^i 
a  Anetis 

W, 

80    8  26 

9945 

81  39  48 

9994 

83  11  37 

9903 

84  43  52 

9883 

W. 

36  36  18 

3059 

38    5  27 

3003 

39a5  36 

9958 

41    6  42 

9915 

Saturn 

E. 

37  52  21 

9699 

36  13  56 

9606 

34  35    9 

9589 

32  55  59 

9573 

Pollux 

E. 

43  41  10 

9764 

42    5  55 

9755 

40  30  28 

9747 

38  54  50 

9741 

Regulus 

E. 

78  49    4 

9694 

77  10  42 

9606 

75  31  55 

9587 

73  52  42 

9509 

4 

Sun 

W. 

127  20    6 

9811 

128  54  20 

9790 

130  29    1 

9760 

132    4    9 

9749' 

Fomalhaut 

W. 

107  18    5 

9795 

108  52  39 

9783 

110  27  29 

9779 

112    2  34 

9761  1 

a  Pegasi 

W. 

92  31  28 

9788 

94    6  12 

9769 

95  4J  20 

9753 

97  16  50 

9736  1 

a  Arietis 

W. 

48  54  50 

9734 

50  30  45 

9703 

52    7  21 

9673 

53  44  37 

9644 

Regius 
Spica 

E. 

65  30  M 

9474 

63  48  21 

9455 

62    6    5 

9436 

60  23  22 

9417 

E. 

119    2  27 

9509 

117  21  26 

9488 

115  39  56 

9468 

113  57  58 

9449 

5 

a  Arietis 

W. 

62    0  24 

9513 

63  41  19 

9489 

65  22  47 

9467 

67    4  47 

9445 

' 

Aldebarun 

W. 

28  25  29 

9395 

30  10  52 

9307 

31  56  41 

9980 

a*)  42  56 

9979 

Regulus 
Spica 

E. 

51  43    6 

9395 

49  57  43 

9307 

48  11  54 

9980 

46  25  39 

9979 

j 

E. 

ia5  21  16 

9353 

103  36  34 

9335 

101  51  25 

9317 

100    5  50 

9300 

6 

a  Arietis 

W. 

75  42  10 

9347 

77  27     1 

9330 

79  12  17 

9314 

80  57  56 

9998 

Aldebaniti 

W. 

42  40  25 

9191 

44  29    6 

9176 

46  18  10 

9161 

48    7  36 

9147 

Rep^ulus 
Spica 

E. 

37  28  12 

9190 

35  39  30 

9176 

33  50  26 

9169 

32    1     1 

9146 

E. 

91  11  40 

9917 

89  23  38 

9909 

87  35  14 

9188 

85  46  28 

9174 

Jupiter 

• 

E. 

104  41  44 

9919 

102  53  34 

9196 

101     5     1 

9169 

99  16    6 

9168 

,    7 

a  Arietis 

W. 

89  51  32 

9933 

91  39  10 

9993 

93  27    3 

9914 

95  15  10 

9906 

Aldebaran 

W. 

57  19  49 

9085 

59  11  n 

9075 

61     2  49 

9065 

62  54  42 

9067 

Saturn 

W. 

18  48  48 

9134 

20  38  56 

9113 

22  29  36 

9094 

24  20  44 

9079 

Spica 

E. 

76  37  42 

9114 

74  47    4 

9104 

72  56  11 

9095 

71    5    4 

9066 

Jupiter 

E. 

90    6  25 

9105 

88  15  33 

9004 

86  24  25 

9085 

84  33    2 

9075 

Antares 

E. 

122  16  20 

9173 

120  27  12 

9159 

118  37  43 

9147 

116  47  55 

9134 

I    8 

a  Arietis 

W. 

104  18  20 

9180 

106    7  18 

9178 

107  56  19 

9178 

109  45  20 

9178 

1 

Aldebaran 

W. 

72  17  17 

9091 

74  10  19 

9016 

76    3  29 

9019 

77  56  45 

9000 

Saturn 

W. 

33  41  28 

9096 

35  34  22 

9019 

37  27  26 

9014 

39  20  39 

9000 

Pollux 

W. 

29  41  37 

9978 

31  28    9 

9947 

33  15  26 

9991 

35    3  22 

9106 

XIV. 
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6BEENWIGH  MEAN  TIME. 

LUNAB  DISTANCES. 

■^ 

P.L. 

P.L. 

P.L. 

P.L. 

Kftroe  and  Direction 
of  Objoot. 

Midnight. 

of 
Diff. 

xvi». 

of 

Dlff. 

XVUlk. 

of 

Diif. 

XXlh. 

of 
Diir. 

1 

Sun 

W. 

O           f         // 

97  22  40 

3199 

98  48  59 

3175 

100  15  38 

3158 

101  42  37 

3149 

Fomalhoui 

W. 

76  57  J9 

3199 

78  24  54 

3110 

79  52  52 

3091 

81  21  12 

3073 

aPegasi 

w. 

62  28  22 

3995 

63  54    2 

3199 

65  20  12 

3174 

66  46  52 

3149 

Satlrn 

E. 

57    5  13 

9811 

55  31     0 

9798 

53  56  29 

9789 

52  21  38 

9767 

Pollux 

E. 

62  24  31 

9908 

60  52  22 

9805 

59  19  57 

9883 

57  47  16 

9870 

ReguluB 

E. 

97  59  27 

9885 

96fc  32 

9810 

94  51  17 

9795 

93  16  42 

9T79 

2 

SU5 

W. 

109    2  51 

3051 

11032     1 

3031 

112     1  35 

3019 

113  31  33 

9993 

Fomalhaut 

W. 

88  48  25 

9984 

90  18  58 

9966 

91  49  53 

9950 

93  21    9 

9939 

aPepisi 
a  Anetis 

W. 

74    7  30 

3039 

75  37    3 

3010 

77    7    3 

9988 

78  37  31 

9966 

W. 

30  51  13 

3991 

32  15  35 

3993 

33  41  17 

3161 

a5    8  13 

3104 

Saturn 

E. 

44  22  17 

9688 

42  45  21 

.    9679 

41    8    3 

9655 

39  30  23 

9639 

Pollux 

E. 

49  59  49 

9808 

48  25  32 

9796 

46  50  59 

9785 

45  16  12 

9774 

Rogulns 

E. 

85  18  29 

9695 

83  41  43 

9678 

82    4  34 

9660 

80  27    1 

9643 

3 

Sun 

W. 

121    7  33 

9899 

122  40    2 

9879 

124  12  57 

9859 

125  46  18 

2631   i 

Fomnlhaut 

W. 

101    2  48 

9859 

102  36    9 

9837 

104    9  49 

9899 

105  43  48 

9808 

a  Pegnni 

W. 

86  16  33 

9869 

87  49  40 

9843 

89  23  12 

9825 

90  57    8 

9806 

a  Arietis 

W. 

42  38  42 

9875 

44  11  33 

9838 

45  45  12 

9801 

47  19  38 

9766 

Satubn 

E. 

31  16  27 

9557 

29  36  33 

9541 

27  56  17 

9596 

26  15  40 

9519 

Pollux 

E. 

37  19    4 

9735 

35  43  11 

9739 

34    7  14 

9731 

32  31  15 

9733 

Regiilus 

E. 

72  13    4 

9550 

70  33    .0 

9531 

68  52  30 

9519 

67  11  34 

9493! 

1 

4 

Sun 

W. 

133  39  44 

9799 

135  15  46 

9709 

136  52  14 

9689 

138  29    9 

1 
9669 

Fomalhaut 

W. 

1J3  37  53 

9751 

115  13  25 

9743 

116  49    8 

9730 

118  25    0 

9730 

a  Pegasi 

W. 

98  52  42 

9790 

100  28  55 

9705 

102    5  28 

9691 

103  42  20 

9678 

aArietis 

W. 

55  22  32 

9616 

57     1     5 

9588 

58  40  16 

9569 

60  20    3 

9538 

Regulua 
Spica 

E. 

58  40  12 

S398 

56  56  35 

9380 

55  12  32 

9369 

53  28    2 

9344  1 

E. 

112  15  33 

9499 

110  32  40 

9410 

108  49  19 

9391 

107    5  31 

9379  ' 

5 

aArietis 

W. 

68  47  17 

9494 

70  30  17 

9403 

72  13  47 

9384 

73  57  45 

1 
9363 

Aldebaran 

W. 

35  29  36 

9956 

37  16  44 

9939 

39    4  11 

9999 

40  52    6 

9906 

Regulus 

E. 

44  38  59 

9956 

42  51  54 

9939 

41     4  24 

9993 

39  16  aO 

9906 

Spica 

E. 

98  19  50 

9983 

96  33  25 

9965 

94  46  34 

9949 

92  59  19 

9933 

6 

aArietis 

W. 

82  43  58 

9983 

84  30  22 

9969 

86  17    7 

9956 

88    4  11 

9945 

Aldebaran 

W. 

49  57  23 

9134 

51  47  31 

9191 

53  37  58 

9109 

55  28  44 

9006  , 

Regulus 
Spica 

E. 

30  11  15 

9134 

28  21    8 

9191 

26  30  41 

9109 

24  39  56 

'  2098 

E. 

83  57  21 

9161 

82    7  54 

9148 

80  18    8 

9136 

78  28    4 

9194  1 

Jupiter 

E. 

97  26  50 

9154 

95  37  13 

9141 

93  47  16 

9198 

91  57  .0 

9116 

7 

a  Arietis 

W. 

97    3  29 

9198 

98  52    0 

9199 

100  40  40 

9187 

102  29  27 

9183 

Aldebnraii 

W. 

64  46  48 

9048 

66  39    7 

9040 

68  31  39 

9039 

70  24  23 

9026  \ 

Saturn 

W. 

26  12  16 

9065 

28    4    9 

9053 

29  56  20 

9043 

31  48  47 

9034 

Spica 

E. 

69  13  43 

9078 

67  22  10 

9079 

65  30  27 

9066 

63  38  35 

9060 

Jupiter 

E. 

82  41  25 

9067 

80  49  35 

9059 

78  57  32 

9059 

77    5  18 

9046 

Antares 

E. 

114  57  48 

9194 

113    7  25 

9114 

111  16  47 

9105 

109  25  55 

9097 

8 

a  Arietis 

W. 

111  34  21 

9180 

113  23  19 

9183 

115  12  12 

9188 

117    0  58 

9194 

Aldebaran 

W. 

79  50    6 

9005 

81  43  32 

9003 

83  37    1 

9003 

85  30  31 

9003 

Saturn 

W. 

41  14    0 

9006 

43    7  27 

90C1 

45    0  59 

9000 

46  54  34 

1999 

Pollux 

W. 

36  51  52 

9180 

38  40  50 

9164 

40  30  11 

9151 

42  19  52 

9141 

34 
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XV. 


GREENWICH  MEAN  TIME. 

X 

LUNAR  DISTANCES. 

ii 

Name  and  Direction 

Noon. 

P.L. 
of 

IIP»* 

P.L 
of 

VJb. 

P.L. 
of 

IXb. 

P.L. 
of 

8 

of  Ol\Jeot. 
Spica 

E. 

DIff. 

Diif. 

DIff. 

Diff. 

6146  34' 

9065 

59  54  26 

9059 

58    2  13 

9050 

O          1        l> 

56    9  56 

S048 

Jupiter 

E. 

75  12  55 

9040 

73  20  23 

9035 

71  27  43 

9031 

69  34  57 

9098 

Antares 

E. 

107  34  51 

9090 

105  43  36 

9084 

103  52  12 

9079 

102    0  40 

9074 

9 

Aldebaran 

W. 

87  24     1 

9003 

89  17  30 

9004 

91  10  58 

9005 

93    4  24 

9006 

Saturn 

W. 

48  48  10 

1908 

50  41  47 

1999 

52  35  23 

9000 

54  28  58 

9009 

Pollux 

W. 

44    9  49 

9133 

45  59  59 

9195 

47  50  20 

9190 

49  40  49 

9IJ6 

Spica 

E. 

46  48  23 

90^5 

44  56  14 

9059 

43    4  12 

9065 

41   12  19 

9073 

Jupiter 

E. 

60  10  15 

9093 

58  17  17 

9095 

56  24  21 

9097 

54  31  29 

9030 

Antares 

E. 

92  41  46 

9066 

90  49  54 

9067 

88  58    4 

9070 

87    6  18 

9073 

10 

Aldebaraii 

W. 

102  30    8 

9039 

104  22  52 

9039 

106  15  26 

9046 

108    7  49 

9054 

Saturn 

W. 

63  55  36 

9094 

65  48  33 

9030 

67  41  20 

9037 

69  33  56 

9046 

Pollux 

W. 

58  53  54 

9118 

60  44  26 

9191 

62  34  53 

9196 

64  25  13 

9139 

Regulus 

W. 

22  21  55 

9033 

24  14  38 

9039 

26    7  11 

9046 

27  59  33 

9055 

Jupiter 

E. 

45    8  46 

9057 

43  16  41 

9065 

41  24  48 

9074 

39  33    9 

9083 

Antares 

E. 

77  48  58 

9099 

75  57  57 

9107 

74    7    8 

9115 

72  16  32 

9195 

11 

Saturn 

W. 

78  53  35 

9093 

80  44  45 

9104 

82  35  38 

9115 

^4  26  14 

9197 

Pollux 

W. 

73  34  21 

9171 

75  23  32 

9180 

77  12  29 

9191 

79     1   10 

9909 

Regulus 

W. 

37  18    1 

9103 

39    8  56 

9113 

40  59  35 

9195 

42  49  56 

9137 

Jupiter 

E. 

30  18  58 

9145 

28  29    7 

9160 

26  39  39 

9176 

24  50  36 

9195 

Antares 

E. 

63    7  31 

9184 

61   18  39 

9197 

59  30    7 

9919 

57  41  58 

9998 

aAquilsB 

E. 

109  38  27 

9657 

108    0  50 

9667 

106  23  12 

9658 

104  45  36 

9S69 

Sun 

E. 

136  54  27 

9408 

135  11     4 

9490 

133  27  58 

9433 

131  45  10 

9445 

12 

Saturn 

W. 

93  34  28 

9199 

95  23    7 

9907 

97  11  24 

9991 

98  59  20 

9936 

Pollux 

W. 

88    0    7 

9966 

89  46  56 

9980 

91  33  25 

9994 

93  19  a3 

9309 

Regulus 

W. 

51  56  58 

9909 

53  45  22 

9916 

55  33  25 

9931 

57  21    7 

9945 

Antares 

E. 

48  47  24 

9310 

47     1  52 

9340 

45  16  51 

9369 

43  32  22 

9388 

a  AquilaB 

E. 

96  39  21 

9698 

95    2  39 

9710 

93  26  12 

9799 

91  50     1 

9736 

Sun 

E. 

123  15  54 

9516 

121  35    3 

9531 

119  54  33 

9545 

118  14  23 

9561 

1 

13 

Pollux 

W. 

102    4  40 

9387 

ia3  48  33 

9404 

105  32    2 

9490 

107  15    8 

1 
9437 

Regulus 

W. 

66  14    9 

9390 

67  59  39 

9:)35 

69  44  47 

9351 

71  29  32 

9366 

Antares 

E. 

34  59    4 

9598 

33  18  30 

9564 

31  38  46 

9604 

29  59  56 

9647 

a  Aquila; 

E. 

83  54    5 

9819 

82  20    2 

9838 

80  46  24 

98r>9 

79  13  12 

9880 

Sun 

E. 

109  59    4 

9643 

108  21     7 

9659 

106  43  32 

S675 

105    6  19 

9699 

[ 

14 

Regulus 
Spica 

W. 

80    7  45 

9443 

81  50  18 

9459 

83  32  29 

9474 

85  14  19 

1 
9488 

W. 

27    5  34 

9568 

28  45  13 

9570 

30  24  49 

9574 

32    4  19 

9f«)  ! 

a  Aqiiilte 

E. 

71  34  25 

3001 

70    4  14 

3030 

68  34  38 

3058 

67    537 

3087  ; 

Sun 

E. 

97    5  46 

9775 

95  30  45 

9799 

93  56    6 

9808 

92  21  49 

9835 

15 

Regulus 
Spica 

W. 

93  38  15 

9563 

95  18    1 

9577 

96  57  28 

9591 

98  36  36 

9604  , 

W. 

40  19  16 

9694 

41  57  38 

9635 

43  35  46 

9646 

45  13  39 

9657 

Jupiter 

W. 

26  21  27 

9607 

28    0  12 

9617 

29  38  44 

9697 

31   17    2 

9638 

a  Aquilffi 

E. 

59  50    9 

3959 

58  25  10 

3990 

57    0  57 

3341 

55  37  33 

3385 

Sun 

E. 

84  35  34 

9903 

83    3  19 

9919 

81  31  24 

9935 

79  59  49 

9950 

16 

gg;-^ 

W. 

106  47  36 

9671 

108  24  55 

9683 

110    1  57 

9695 

111  38  43 

9708 

W. 

53  19  23 

9711 

54  55  48 

9799 

56  31  58 

9733 

58    7  54 

9744 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1- 

P.L. 

P.L. 

P.L. 

P.L. 

1^ 

Name  ADd  Direction 
of  Object. 

Midnight. 

of 
Dlff. 

X\^' 

of 
Diff. 

XVI1P». 

of 
D\tt. 

XXih. 

of 
Dlff. 

8 

Spica 

E. 

Sl  17^36 

9047 

52  25  15 

'9048 

5^32  55 

9049 

4§  id  37 

9059 

JUPITEa 

E. 

67  42    6 

9085 

65  49  11 

9093 

63  56  13 

9093 

62    3  14 

9093 

Aotares 

E. 

100    9     1 

9071 

98  17  17 

9068 

96  25  29 

9066 

94  33  88 

9066 

9 

Aldebaran 

W. 

94  57  46 

9019 

96  51     2 

9016 

98  44  12 

9091 

100  37  14 

9096 

Saturn 

W. 

56  22  29 

9006 

58  15  55 

9008 

60    9  16 

9013 

62    230 

9018 

Pollux 

W. 

51  31  23 

9114 

53  22    0 

9113 

55  12  39 

9113 

57    3  18 

9115 

Spica 

E. 

39  20  38 

9089 

37  29  n 

9099 

35  37  59 

9103 

33  47    5 

9118 

Jupiter 

E. 

52  38  42 

9034 

50  46     1 

9039 

48  53  27 

9044 

47     1    2 

9050 

Antares 

E. 

85  14  37 

9076 

83  23     1 

9060 

81  31  31 

9086 

79  40  10 

9099 

10 

Aldebnran 

W. 

109  59  59 

9069 

111  51  56 

9079 

113  43  39 

9081 

11535    7 

9091 

Saturn 

W. 

71  26  19 

9054 

73  18  29 

9069 

75  10  26 

9079 

77    2    8 

9089 

Pollux 

W. 

66  15  24 

9138 

68    5  25 

9145 

69  55  16 

9153 

71  44  55 

9161 

Reguhis 

W. 

29  51  42 

9063 

31  43  38 

9079 

33  35  21 

9081 

S5  26  49 

9099 

Jupiter 

E. 

37  41  44 

9094 

35  50  a5 

9105 

33  59  44 

9117 

32    9  11 

9130 

i 

AntareH 

E. 

70  26  11 

9135 

68  36    5 

9145 

ee  46  15 

9157 

64  56  43 

9170 

11 

Saturn 

W. 

86  16  32 

9139 

88    6  31 

9153 

89  56  10 

9166 

91  45  29 

9179 

Pollux 

W. 

80  49  34 

9914 

82  37  40 

9997 

84  25  28 

9939 

86  12  57 

8959 

Kegulus 

W. 

44  39  59 

9140 

46  29  43 

9169 

48  19    8 

9175 

50    8  13 

9188 

Jupiter 

E. 

23    2     1 

9910 

21  13  57 

9939 

19  26  27 

9966 

17  39  37 

9990 

Antares 

E. 

55  54  12 

9944 

54    6  50 

9909 

52  19  54 

9980 

50  33  25 

9999 

a  Aquil» 

E. 

103    8    5 

9666 

101  30  40 

9679 

99  53  2:} 

9680 

98  16  16 

9680 

Sun 

E. 

130    2  40 

JM59 

128  20  29 

9479 

126  38  37 

9487 

124  57    5 

9509 

12 

Saturn 

W. 

100  46  54 

9951 

102  34    6 

9966 

104  20  56 

9981 

106    7  24 

9996 

Pollux 

W. 

95    5  19 

9394 

96  50  43 

9339 

98  35  45 

9355 

100  20  24 

9371 

Regulus 

W. 

59    8  27 

9960 

60  55  25 

9974 

62  42    2 

9980 

64  28  17 

9306 

Antares 

E. 

41  48  27 

9411 

40    5    8 

9437 

38  22  26 

9465 

36  40  24 

9496 

aAquilw 

E. 

90  14    9 

9750 

88  38  36 

9766 

87    3  23 

9789 

85  28  32 

9801 

Sun 

E. 

116  34  35 

9577 

114  55    9 

9593 

113  16    5 

9610 

111  37  23 

9696 

J3 

Pollux 

W. 

108  57  50 

9454 

110  40    8 

9471 

112  22    2 

9489 

114    3  31 

9606 

Regulus 

W. 

73  13  55 

9389 

74  57  56 

9398 

76  41  34 

9413 

78  24  50 

9498 

Antares 

E. 

28  22    5 

9696 

26  45  20 

9751 

25    9  48 

9815 

23  35  40 

9891 

aAquilsB 

E. 

77  40  27 

9909 

76    8  11 

9996 

74  36  25 

9950 

73    5    9 

9975 

Sun 

E. 

103  29  28 

9708 

101  52  59 

9795 

100  16  53 

9749 

98  41     9 

9758 

14 

Regulus 
Spica 

W. 

86  55  48 

9504 

88  36  56 

9510 

90  17  43 

9534 

91  58    9 

9548 

W. 

33  43  41 

9588 

a5  22  53 

9506 

37     I  53 

9605 

38  40  41 

9615  ' 

a  AquilsB 

E. 

65  37  12 

3119 

64    9  25 

3159 

62  42  18 

3186 

61  15  52 

3999 

Sun 

E. 

90  47  53 

9840 

89  14  17 

9866 

87  41     2 

9873 

86    8    8 

9888  , 

15 

Reffulus 
Spica 

W. 

100  15  25 

9618 

101  53  55 

9639 

103  32    6 

9645 

105  10    0 

9658 

W. 

46  51  17 

9667 

48  28  41 

9678 

50    5  50 

9689 

51  42  44 

9701 

Jupiter 

w. 

32  55    5 

9649 

34  32  53 

9660 

36  10  26 

9679 

37  47  44 

9683 

a  Aquilm 

E. 

54  14  59 

3431 

52  53  18 

3481 

51  32  33 

3535 

50  12  47 

3590 

Sun 

E. 

78  28  33 

9961 

76  57  35 

9978 

75  26  55 

9993 

73  56  33 

3007 

16 

Regulus 
Spica 

W. 

113  15  12 

9790 

114  51  25 

9731 

116  27  23 

9749 

118    3    7 

9753 

W. 

59  43  35 

9756 

61  19    2 

9766 

62  54  15 

9776 

64  29  15 

9786 

36 
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GREENWICH  MEAN  TIME. 

LDNAB  DISTANCES. 

J 

P.L. 

P.L. 

P.L. 

P.L. 

Kame  and  Direction 
of  Object. 

Noon. 

of 
Dlff. 

mil. 

of 
Diif. 

VPu 

of 
Diif. 

IXb. 

of 
DfiT. 

IG 

Jupiter 

W. 

39  24  47 

9684 

4f    135 

9705 

42  38    8 

9716 

d  14  26 

8798 

a  Aquilee 

E. 

48  54    2 

3650 

47  36  22 

3716 

46  19  52 

3787 

45    4  36 

3868: 

Sun 

E. 

72  26  29 

3091 

70  56  42 

3034 

69  27  12 

3047 

67  57  58 

9060 

17 

Spica 

W. 

m  4   1 

8796 

67  38  34 

9806 

69  12  54 

9816 

70  47     1 

8896 

Jupiter 

W. 

52  12  21 

9760 

5.3  47  15 

9790 

55  21  56 

9800 

56  56  24 

9810 

Antares 

W. 

21  51  31 

3339 

2;^  16  54 

3199 

24  43  13 

3154 

26  10  17 

3185 

Sun 

E. 

60  35  44 

3129 

59    8     1 

3134 

57  40  33 

3145 

56  13  18 

3157 

18 

Spica 

W. 

78  34  33 

9871 

80    7  29 

9680 

81  40  14 

9888 

as  12  48 

8897 

Jupiter 

W. 

64  45  40 

9655 

66  18  57 

9863 

67  52    3 

9879 

69  24  58 

8880 

Antares 

W. 

33  32  16 

3050 

35     1  27 

3043 

36  30  46 

3039 

38    0  10 

3036) 

Sun 

E. 

49    0  19 

3908 

47  34  19 

3918 

46    8  31 

3997 

44  42  54 

9336' 

19 

Spica 

W. 

90  5:^    5 

9935 

92  24  39 

9949 

93  56    4 

JJ949 

95  27  21 

1 
8956 

Jupiter 

W. 

77    7    5 

9917 

78  3f)    2 

9984 

80  10  50 

9931 

81  42  30 

8938' 

Antares 

W. 

45  27  52 

3031 

46  57  26 

3033 

48  26  58 

3034 

49  56  28 

9037| 

Sun 

E. 

37  37  26 

3978 

36  12  49 

3967 

34  48  22 

3994 

33  24    4 

3301 

20 

Spica 

W. 

103    1  36 

9989 

104  .S2    3 

9995 

106    2  22 

3001 

107  32  33 

9007 

Jupiter 

W. 

89  18  48 

9968 

90  49  41 

9973 

92  20  27 

9979 

93  51     6 

8985 

Antares 

W. 

57  23  17 

3049 

58  52  29 

3059 

60  21  37 

3056 

61  50  41 

9058 

Sun 

E. 

26  24  37 

3336 

25     1     7 

3343 

23  37  45 

3349 

22  14  30 

3354 

24 

Sun 

W. 

17  24  25 

3459 

18  45  35 

3460 

20    6  44 

3461 

21  27  52 

3461 

a  Arietis 

E. 

44  43    9 

3391 

43  20  42 

3409 

41  58  36 

3431 

40  36  54 

3453 

Aldebaran 

E. 

75  12  15 

3073 

73  43  32 

3074 

72  14  51 

9074 

70  46  10 

9075 

Saturn 

E. 

113    5  44 

3069 

111  36  56 

3069 

110    8    9 

9069 

108  39  22 

»70 

25 

Sun 

W. 

28  13  31 

3460 

29  34  40 

3459 

30  55  50 

8457 

32  17    2 

3455 

Aldebaran 

E. 

63  22  52 

9074 

61  54  11 

3073 

60  25  29 

9073 

58  56  46 

3078 

Saturn 

E. 

101  15  32 

3069 

99  46  45 

3069 

98  17  57 

3068 

96  49    8 

3066 

Pollux 

E. 

107  14    2 

3144 

105  46  46 

3143 

104  19  28 

3140 

102  52    7 

3138 

26 

Sun 

W. 

39    3  33 

3444 

40  25    0 

3441 

41  46  30 

3437 

43    8    5 

3433 

Venu^ 

W. 

18  46  31 

3547 

20    6    3 

3543 

21  25  40 

3538 

22  45  22 

9534 

Aldebaran 

E. 

51  32  41 

3061 

50    3  44 

3058 

48  34  43 

3055 

47    5  38 

3051 

Saturn 

E. 

89  24  32 

3056 

87  55  28 

3053 

86  26  21 

3050 

84  57  10 

9047 

Pollux 

E. 

V5  34  39 

3185 

94    7    0 

3189 

92  39  17 

3119 

91  11  30 

9114 

27 

Sun 

W. 

49  57  12 

3406 

51   19  19 

3409 

52  41  33 

3396 

54    3  55 

9389 

Venus 

W. 

29  25  15 

3506 

30  45  33 

3409 

32    5  58 

3499 

33  26  31 

9486' 

Aldebaran 

E. 

39  38  57 

3098 

38    9  19 

3093 

36  39  35 

9017 

a5    9  43 

9010* 

Saturn 

E. 

77  30    5 

3095 

76    0  23 

3019 

74  30  34 

3014 

73    0  38 

9007 

Pollux 

E. 

83  51  20 

3093 

82  23    2 

3087 

80  54  37 

3089 

79  26    6 

9077 

28 

Sun 

W. 

60  57  49 

3348 

62  21    5 

3339 

63  44  31 

3399 

65    8    9 

3319 

Venus 

W. 

40  11  22 

3444 

41  32  49 

3434 

42  54  27 

3493 

44  16  17 

9413 

Aldebaran 

E. 

27  38  17 

9974 

26    7  32 

9965 

24  36  36 

9956 

23    5  28 

8946 

Saturn 

E. 

65  28  56 

9979 

63  58    8 

9964 

62  27  10 

8956 

60  56    2 

8946 

Pollux 

E. 

72    1  39 

3045 

70  32  22 

3038 

69    2  56 

3030 

67  3.3  20 

3088 

Regulus 

E. 

107  46  44 

9974 

106  15  59 

9965 

104  45    3 

8956 

103  13  55 

8946  ; 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAK  DISTANCES. 

P 

Name  and  DirMtion 
of  Ol^eot. 

Midnight. 

P.L. 

of 

DIff. 

• 

XVb. 

P.L. 

of 

Diff. 

xvmb. 

P.L. 
of 
DIff. 

XXlh. 

1 

P.L. 
of 
Diff. 

16 

Jupiter 

W. 

45  50  29 

8738 

47  26  18 

8749 

49    l'5:i 

8760 

50  37'  14 

8770  ; 

I 

aAqnilce 

E. 

43  50  38 

Stf44 

42  38    3 

4033 

41  26  56 

4131 

40  17  24 

4839 

Sun 

E. 

66  29    0 

3073 

65    0  18 

3087 

63  31  52 

3099 

62    3  41 

3110  1 

17 

Spica 

W. 

72  20  55 

8835 

73  54  37 

8845 

75  28    7 

8853 

77    1  26 

8869 

JUPITBR 

W. 

58  30  39 

9819 

60    4  42 

8898 

61  38  33 

963S 

63  12  12 

8846 

Antares 

W. 

27  37  56 

3103 

29    6    2 

3085 

30  34  30 

3070 

32    3  16 

3059 

Sun 

E. 

54  46  17 

3168 

53  19  29 

3178 

51  52  53 

3188 

50  26  30 

3198 

i  18 

Spica 

W. 

84  45  n 

S905 

86  17  24 

8918 

87  49  27 

9990 

89  21  21 

8997 

Jupiter 

W. 

70  57  43 

8887 

72  30  18 

8895 

74    2  43 

9909 

75  34  59 

8910 

Antaren 

W. 

39  29  38 

3034 

40  59    9 

3038 

42  28  4'^ 

3030 

43  58  17 

3030 

Sun 

E. 

43  17  28 

3845 

41  52  12 

3854 

40  27    7 

3963 

39    2  12 

3970  1 

'  19 

Spica 

W. 

96  58  29 

8988 

98  29  29 

8969 

100    0  20 

9977 

101  31    2 

i. 
8983 

Jupiter 

W. 

83  14    1 

8944 

84  45  24 

8960 

86  16  40 

8966 

87  47  48 

8968 

Antares 

W. 

51  25  55 

3039 

52  55  20 

3041 

54  24  42 

3043 

55  54     1 

3046 

Sun 

E. 

31  59  54 

3309 

30  35  53 

3316 

29  12    0 

3393 

27  48  15 

3399 

;  20 

Spica 

W. 

109    2  37 

3013 

110  32  34 

3018 

112    2  24 

3094 

11332    7 

3030 

Jupiter 

W. 

95  21  38 

8989 

96  52    4 

8094 

98  22  24 

3000 

99  52  37 

3005 

1 

Antares 

W. 

63  19  42 

3061 

64  48  39 

3065 

66  17  32 

3069 

67  46  20 

3079 

Sun 

E. 

20  51  21 

3361 

.19  28  20 

3367 

18    5  26 

3379 

16  42  38 

3378 

24 

Sun 

W. 

22  49    0 

3469 

24  10    7 

3469 

25  31  14 

3461 

26  52  22 

3460  ; 

a  Arietis 

E. 

39  15  37 

3478 

37  54  48 

3506 

36  34  30 

3536 

35  14  46 

3571   1 

Aldebaran 

E. 

69  17  30 

3075 

67  48  50 

3076 

66  20  11 

3076 

64  51  32 

3075  1 

Saturn 

E. 

107  10  36 

• 

3070 

105  41  50 

3070 

104  13    4 

3070 

102  44  18 

3070  ' 

25 

Sun 

W. 

33  38  16 

3454 

34  59  32 

3459 

36  20  50 

3450 

37  42  10 

3447 

'  Aldebarnn 

E. 

57  28    2 

3070 

55  59  16 

3068 

54  30  27 

3065 

53    1  35 

3064  1 

Saturn 

E. 

95  20  17 

3065 

93  51  24 

3063 

92  22  29 

3061 

90  53  32 

3059 

Pollux 

E. 

101  24  43 

3135 

99  57  16 

3133 

98  29  47 

3131 

97    2  15 

3198 

26 

Sun 

W. 

44  29  44 

3489 

45  51  28 

3494 

47  13  17 

3419 

48  35  12 

3415 

Venus 

W. 

24    5    9 

3598 

25  25    2 

3594 

26  45    0 

3518 

28    5    4 

3519 

Aldebaran 

E. 

45  36  28 

3047 

44    7  13 

3043 

42  37  53 

3039 

41    8  28 

3034 

Saturn 

E. 

83  27  55 

3043 

81  58  36 

80  29  11 

3034 

78  59  41 

3030 

Pollux 

E. 

89  43  38 

3110 

88  15  41 

3106 

86  47  39 

3109 

85  19  32 

3098  1 

27 

Sun 

W. 

55  26  24 

3389 

56  49    1 

3374 

58  11  47 

3365 

59  34  43 

3357  1 

Venus 

W. 

34  47  11 

3478 

36    8    0 

3470 

37  28  58 

3469 

38  50    5 

3453   1 

Aldebaran 

E. 

33  39  43 

3004 

32    9  35 

9997 

30  39  18 

9989 

29    8  52 

9989  ' 

Saturn 

E. 

71  30  34 

3001 

70    0  22 

9994 

68  30    2 

9988 

66  59  34 

9980  , 

Pollux 

E. 

77  57  28 

3070 

76  28  42 

3065 

74  59  49 

3058 

73  30  48 

3059  , 

28 

Sun 

W. 

66  31  58 

3308 

67  56    0 

3998 

69  20  14 

3987 

70  44  41 

1 
3975  , 

1 

Venus 

W. 

45  38  19 

3409 

47    0  liS 

3399 

48  22  59 

3379 

49  45  39 

3368  1 

Aldebaran 

E. 

21*34    8 

9938 

20    2  37 

9996 

18  30  53 

9917 

16  58  56 

9906 

Saturn 

E. 

59  24  42 

9937 

57  53  10 

9997 

56  21  26 

9918 

54  49  30 

9908 

Pollux 

E. 

66    3  34 

3014 

64  33  39 

3006 

63    334 

9998 

61  2S  19 

9989 

i 

Regnhis 

E. 

101  42  35 

9937 

100  11    3 

9997 

98  39  19 

9916 

97    7  21 

9906 

1 

38 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

1 

« 

1 

1 

1 
1 

Sidereal 
Tlmaof 
Semi- 
dlwneter 
Pa8«ing 
MeiidisD 

Kqnatiou  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 

Diff.  for 
1  Honr. 

Apparent 
Right  ABooDsioii. 

Diff.  for 
IHonr. 

Apparent 
DeolinatloD. 

DHL  tor 
1  Hour. 

Semi, 
diameter. 

Tues. 
Wed. 
Thur. 

1 
2 
3 

h     m       8 

22  48  29.26 
22  52  13.69 
22  55  57.61 

9.363 
9.341 
9.320 

S.   7°  35  10.2 
7  12  19.8 
6  49  23.4 

+56!96 
57.21 
57.46 

16' 
16 
16 

10.40 

10.16 

9.92 

65*43 
65.36 
65.29 

12  33^44 
12  21.35 
12    8.76 

0.492 
0.514 
0.535 

Frid. 

Sat. 

SUN. 

4 
5 
6 

22  59  41.03 

23  3  23  98 
23    7     6.48 

9.300 
9.281 
9.262 

6  26  21.3 
6     3  13.9 
5  40     1.7 

+57.69 
57.91 
58.10 

16 
16 
16 

9.68 
9.43 
9.18 

65;22 
65.16 
65.10 

11  55.67 
11  42.10 
11  28.08 

0.555 
0.574 
0.592 

Mon. 
Tues. 
Wed. 

7 
8 
9 

23  10  48.56 
23  14  30.23 
23  18  11.52 

9.245 
9.229 
9.213 

5  16  45.0 
4  53  24.2 
4  29  59.6 

+58.28 
58.44 
58.59 

16 
16 
16 

8.93 
8.68 
8.42 

65.04 
64.98 
64.93 

11  13.65 
10  58.81 
10  43.59 

0.609 
0.625 
0.641 

Thur. 
Frid. 
Sat 

10 
11 
12 

23  21  52.45 
23  25  33.04 
23  29  13,33 

9.199 
9.185 
9.173 

4     6  31.6 
3  43    0.6 
3  19  26.8 

+58.72 
58.85 
58.95 

16 
16 
16 

8.16 
7.89 
7.63 

64.88 
64.83 
64.78 

10  28.00 

10  12.09 

9  55.88 

0.655 
0.669 
0.681 

SUN. 

Mon. 

Tues. 

13 
14 
15 

23  32  53.34 
23  36  33.09 
23  40  12.59 

9.I6I 
9.151 
9.142 

2  55  50.8 
2  32  12.8 
2     8  33.2 

+59.04 
59.11 
59.18 

16 
16 
16 

7.36 
7.09 
6.82 

64.74 
64.70 
64.66 

9  39.38 
9  22.62 
9    5.62 

0.693 
0.703 
0.713 

Wed. 
Thur. 
Frid. 

16 
17 
18 

23  43  51.88 
23  47  30.97 
23  51     9.88 

9.133 
9.125 
9.118 

1  44  52.4 
1  21  10.6 
0  57  28.3 

+59.22 
59.25 
59.26 

16 
16 
16 

6.55 
6.27 
5.99 

64.63 
64.60 
64.57 

8  48.40 
8  30.98 
8  13.39 

0.721 
0.729 
0.736 

Sat. 

SUN. 

Mon. 

19 
20 
21 

23  54  48.63 

23  58  27.25 

0    2     5.76 

9.112 

•  9.107 

9.102 

0  33  45.9 
S.   0  10    3.7 
N.  0  13  38.0 

+59.26 
59.25 
59.22 

16 
16 
16 

5.71 
5.43 
5.15 

64.55 
64.53 
64.51 

7  55.64 
7  37.76 
7  19.76 

.0.742 
0.747 
0.75i 

Tues. 
Wed. 
Thur. 

22 
23 
24 

0     5  44.17 
0    9  22.48 
0  13    0.73 

9.099 
9.095 
9.093 

0  37  18.7 

1  0  58.1 
1  24  35.8 

+59.17 
59.11 
59.03 

16 
16 
16 

4.87 
4.60 
4.32 

64.50 
64.49 
64.48 

7     1.66 
6  43.48 
6  36.22 

0.756 
0.759 
0.761 

Frid. 

Sat. 

SUN. 

25 
26 
27 

0  16  38.93 
0  20  17.09 
0  23  55.22 

9.091 
9.090 
9.089 

1  48  11.4 

2  11  44.6 
2  35  14.9 

+68^4 
58.&3 
58.70 

16 
16 
16 

4.05 
3.77 
3.50 

64.47 
64.46 
64.46 

6    6.91 
5  48.57 
5  30.21 

0.763 
0.764 
0.765 

Mon. 
Tues. 
Wed. 
Thur. 

28 
29 
30 
31 

0  27  33.35 
0  31   11.50 
0  34  49.68 
0  38  27.91 

9.089 
9.090 
9.092 
9.094 

2  58  42.1 

3  22     5.7 

3  45  25.4 

4  8  40.8 

+58.56 
58.41 
58.24 
58.05 

16 
16 
16 
16 

3.22 
2.95 
2.67 
2.40 

64.46 
64.47 
64.48 
64.49 

5  11.84 
4  53.49 
4  35.17 
4  16.90 

0.765 
0.764 
0.762 
0.7G0 

Frid. 

32 

0  42     6.22 

9.098 

N.  4  31  51.6 

+57.83 

16 

2.13 

64.51 

3  58.70 

0.756 

Note 

—Th 
Th 

e  mean  time  of  eei 
e  sign  +  prefixed 

oidiamete 
to  the  ho 

r  passing  may  be  found  by  a 
urly  change  of  declination  inc 

DbtraoUng  0*.l 
Urate,  thkt  so 

8  from  th 
nth  deoUn 

e  sidereal  time, 
ations  are  decreasing. 
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AT  GBEENWIOH  MEAISf  liTOOlir, 

THE  SUN'S 

i 

•s 

1 

1 

a 

1 

Sqnatton  of 

Tim^ 

to  be 
Snbtraoted 

from 
Kean  Time. 

DiA  for 
IHour. 

Sidereal 

Tim^ 

or 

Bight  Asoension 

of 

KsMiSnn. 

Apparent 
Btgbt  AtMuioD. 

Difll  for 
1  Hoar. 

Apparent 
DecUnation. 

• 

Difll  for 
1  Hoar. 

Tues. 

1 

h      m       s 

22  48  27.30 

9!364 

S.    7°85  22"l 

+56^97 

12  83.54 

0.493 

h      m       s 

22  85  68.76 

Wed. 

2 

22  52  11.76 

9.34^ 

7  12  81.6 

57.33 

12  21.45 

0.514 

22  89  50.31 

Thur. 

3 

22  55  55.72 

9.331 

6  49  35.1 

57.47 

12    8.86 

0.535 

22  43  46.86 

Frid. 

4 

22  59  39.18 

9.301 

6  26  82.8 

+57.70 

11  55.77 

0.555 

22  47  43.41 

Sat 

5 

23    3  22.17 

9.383 

6    8  25.2 

57.93 

11  42.21 

0.574 

22  61  39.96 

8UN. 

6 

23    7    4.71 

9.364 

5  40  12.8 

58.11 

11  28.19 

0.593 

22  65  36.62 

Mon. 

7 

23  10  46.83 

9.347 

5  16  55.9 

+58.39 

11  13.76 

0.609 

22  59  38.07 

Tues. 

8 

23  14  28.54 

9.331 

4  53  84.9 

68.45 

10  58.92 

0.635 

28    8  29.62 

Wed. 

9 

23  18    9.87 

9.315 

4  30  10.1 

58.60 

10  43.70 

0.641 

23    7  26.17 

Thur. 

10 

23  21  50.84 

*  9.301 

4    6  41.9 

+58.73 

10  28.11 

0.655 

28  11  22.78 

Frid. 

11 

23  25  31.48 

9.187 

3  43  10.6 

58.86 

10  12.20 

0.669 

23  16  19J88 

Sat 

12 

23  29  11.82 

9.175 

3  19  36.6 

58.96 

9  55.99 

0.681 

23  19  15.83 

SUN. 

13 

23  82  51.87 

9.163 

2  56    0.3 

+59.05 

9  39.49 

0.693 

23  23  12.38 

Mon. 

14 

23  36  31.66 

9.153 

2  82  22.1 

59.13 

9  22.73 

0.703 

28  27    8.93 

Tues. 

15 

23  40  11.21 

9.143 

2    8  42.2 

59.19 

9    5.73 

0.713 

23  31     5.48 

Wed, 

16 

23  43  50.54 

9.135 

1  45     1.1 

+59.33 

8  48.50 

0.731 

28  85    2.04 

Thur. 

17 

23  47  29.67 

9.137 

1  21  19.0 

59.36 

8  31.08 

0.739 

23  38  68.59 

Frid. 

18 

23  51     8.63 

9.130 

0  57  36.4 

59.37 

8  13.49 

0.736 

23  42  55.14 

Sat 

19 

23  54  47.43 

9.114 

0  83  53.7 

+59.37 

7  56.74 

0.743 

28  46  61.69 

SUN. 

20 

23  58  26.10 

9.109 

S.    0  10  11.2 

59.36 

7  37.86 

0.747 

28  50  48.24 

Mon. 

21 

0    2    4.65 

9.104 

N.    0  13  30.8 

59.33 

7  19.86 

0.753 

23  54  44.79 

Tues. 

22 

0    5  43.10 

9.100 

0  37  11.8 

+59.18 

7     1.75 

0.756 

23  58  41.35 

Wed. 

23 

0    9  21.46 

9.097 

1    0  51.5 

69.13 

6  43.56 

0.759 

P    2  87.90 

Thur. 

24 

0  12  59.75 

9.095 

1  24  29.5 

59.04 

6  25.30 

0.761 

0    6  84.45 

Frid. 

25 

0  16  37.99 

9.093 

1  48    5.4 

+58.95 

6    6.99 

0.763 

0  10  31.00 

Sat 

26 

0  20  16.20 

9.093 

2  11  38.9 

58.84 

5  48.65 

0.764 

0  14  27.55 

SUN. 

27 

0  23  54.38 

9.091 

2  35    9.5 

58.71 

5  30.28 

0.765 

0  18  24.10 

Mon. 

28 

0  27  32.56 

9.091 

2  58  37.0 

+58.57 

5  11.90 

0.765 

0  22  20.66 

Tues. 

29 

0  31  10.76 

9.093 

3  22    0.9 

58.43 

4  53.55 

0.764 

0  26  17.21 

Wed. 

30 

0  34  48.99 

9.094 

3  45  20.9 

58.35 

4  35.23 

0.763 

0  30  13.76 

Thur. 

31 

0  38  27.27 

9.096 

4    8  36.6 

58.06 

4  16.96 

0.760 

0  84  10.31 

Frid. 

32 

0  42    5.62 

9.100 

N.   4  31  47.7 

+57.86 

3  58.75 

0.756 

0  38    6.87 

iron.— Tt 

Ti 

an 

e  iemidiameter  for  i 
le  sign  +  prefixed  to 
» decreasing;  north 

aeon  noon 
thehonrl, 

may  be  assamed  the  same  as  t 
f  change  of  declination  indicat 
na,  increasing. 

Jiat  for  appareni 
Bs  that  sonth  dec 

bnoon. 
ilinations 

DiC  for  1  Hour, 
•f9>.8665. 
(Tabla  in.) 
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AT  GREENWICH  MEAN  NOON. 

i 

i 

THE  SUN'S 

• 

■a 

'S 

1 

• 

1 

TRUB  LONGITUDE. 

Difll  for 
IHonr. 

LATITUDE. 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
1  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

A 

A' 

1 

2 
3 

60 
61 
62 

840  37  28'!2. 

341  37  37.4 

342  37  44.5 

37  28^7 
37  37.8 
37  44.8 

I50!43 
150.34 
150.85 

-0'82 
0.80 
0.75 

9.9962250 
9.9963314 
9.9964388 

+  44.1 
44.5 
45.0 

h      m       s 

1  23  52.46 
1  19  56.55 
1  16    0.64 

4 
5 
6 

63 
64 
65 

343  37  49.5 

344  37  52.4 

345  37  53.2 

37  49.7 
37  52.5 
37  53.2 

150.17 
150.08 
149.99 

-  0.67 
0.57 
0.46 

9.9965475 
9.9966575 
9.9967688 

+  45.5 
46.1 
46.6 

1  12    4.74 
1     8    8.84 
1    4  12.93 

7 
8 
9 

66 
67 
68 

346  37  51.9 

347  37  48.6 

348  37  43.2 

37  51.9 
37  48.5 
37  43.0 

149.90 
149.81 
149.73 

-  0.34 
0.20 

-  0.07 

9.9968814 
9.9969954 
9.9971109 

+  47.8 
47.8 
48.4 

1    0  17.02 
0  56  21.12 
0  52  25.22 

10 
11 
12 

69 
70 
71 

349  37  35.9 

350  37  26.7 

351  37  15.7 

37  35.6 
37  26.3 
37  15.3 

149.65 
149.58 
149.50 

-f  0.05 
0.16 
0.24 

9.9972278 
9.9973461 
9.9974657 

+  49.0 
49.5 
50.0 

0  48  29.31 
0  44  33.40 
0  40  37.49 

13 
14 
15 

72 
73 
74 

352  37    2.9 

353  36  48.4 

354  36  32.2 

37     2.4 

36  47.8 
36  31.5 

149.43 
149.36 
149.89 

-f  0.30 
0.33 
0.33 

9.9975864 
9.9977082 
9.9978309 

+  50.5 
60.9 
51.3 

0  36  41.59 
0  32  45.68 
0  28  49.78 

16 
17 
18 

75 
76 

77 

355  36  14.3 

356  35  54.6 

357  35  33.2 

36  13.5 
35  53.8 
35  32.3 

149.88 
149.15 
149.07 

+  0.29 
0.23 
0.15 

9.9979545 
9.9980787 
9.9982034 

+  51.6 
51.9 
58.1 

0  24  53.87 
0  20  57.96 
0  17    2.05 

19 
20 
21 

78 
79 
80 

358  35  10.0 

359  34  45.1 
0  34  18.4 

35     9.0 
34  44.0 
34  17.3 

149.00 
148.98 
148.85 

+  0.04 

-0.09 

0.22 

9.9983284 
9.9984535 
9.9985785 

+  58.1 
58.1 
58.0 

0  13    6.14 
0    9  10.24 
0    5  14.34 

22 
23 
24 

81 
82 
83 

1  33  49.9 

.      2  33  19.5 

3  32  47.0 

33  48.7 
33  18.2 
32  45.6 

148.77 
148.69 
148.61 

-  0.35 
0.48 
0.59 

9.9987033 
9.9988279 
9.9989524 

+  58.0 
51.9 
51.8 

5    0      1  18.43; 

?23   67  22.53$ 
23  53  26.62 
23  49  30.72 

25 
26 
27 

84 
85 
86 

4  32  12.5 

5  31  35.9 

6  30  57.1 

32  11.0 
31  34.3 
30  55.5 

148.58 
148.43 
148.34 

-0.69 
0.77 
0.82 

9.9990766 
9.9992003 
9.9993235 

+  51.6 
51.5 
51.3 

23  45  34.81 
23  41  38.90 
23  37  42.99 

28 
29 
30 
31 

87 
88 
89 
90 

7  30  16.1 

8  29  32.9 

9  28  47.4 
10  27  59.5 

30  14.4 
29  31.1 
28  45.5 
27  57.5 

148.85 
148.15 
148.05 
147.95 

-0.83 
0.81 
0.76 
0.69 

9.9994464 
9.9995691 
9.9996915 
9.9998137 

+  51.8 
51.1 
51.0 
50.9 

23  33  47.09 
23  29  51.18 
23  25  55.28 
23  21  59.38 

32 

91 

11  27    9.2 

27    7.2 

147.85 

-0.59 

9.9999358 

+  50.9 

23  18     3.47 

NOT! 

the 

numbers  in  oolumn 
mean  equinox  of  Jw 

X  oorrespond 
unary  (H.O. 

to  the  tn 

le  equinox  of  the  date;  in  oolui 

nnV.to 

Difll  for  1  Hour, 
—  9«.8296. 
(Table  n.) 
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GBEENWIOH  MKAN  TIME. 

THE  MOON'S 

1 

1 

4 

SEMIDIAMBTER. 

HORIZONTAL 

PABALLAX. 

UP^ER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
1  Hour. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
I  Hoar. 

Noon. 

1 
2 
3 

15     5.8 
15  16.9 
15  30.1, 

15  ILl 
15  23.3 
15  37.4 

55  17.6 

55  58.2 

56  46.8 

+  1.51 

1.87 
8.16 

55  36.8 

56  21.6 

57  13.5 

+r.'69 

8.03 
8.88 

h      m 

5    0.2 

5  48.7 

6  40.1 

m 

1.97 
8.08 
8.80 

d 
6.6 

7.6 
8.6 

4 
5 
6 

15  45.0 

16  0.8 
16  16.3 

15  52.9 

16  8.7 
16  23.5 

57  41.5 

58  39.5 

59  36.4 

+8.37 
8.48 
8.86 

58  10.3 

59  8.4 

60  2.7 

+8.48 
8.37 

8.09 

7  34.2 

8  30.7 

9  28.7 

8.31 
8.40 
8.43 

9.6 
106 
11.6 

7 

t 

16  30.0 
16  40.3 
16  45.9 

16  35.6 
16  43.7 
16  46.6 

60  26.6 

61  4.4 
61  24.9 

+1.86 

1.84 

+0.43 

60  47.4 

61  17.1 
61  27.5 

+  1.58 

+0.85 

0.00 

10  27.2 

11  25.2 

12  22.3 

2.43 
8.40 
8.35 

12.6 
13.6 
14.6 

10 
11 
12 

16  45.9 
16  40.4 
16  30.3 

16  43.8 
16  35.9 
16  23.9 

61  25.0 
61     5.0 
60  27.9 

-0.48 
1.81 
1.83 

61  17.4 
60  48.3 
60    4.4 

-0.83 
1.55 
8.05 

13  18.3 

14  13.5 

15  8.2 

8.31 
8.88 
8.86 

15.6 
16.6 
17.6 

13 
14 
15 

16  16.9 
16     1.8 
15  46.3 

16     9.5 
15  54.0 
15  38.9 

59  38.6 
58  43.0 
57  46.3 

-8.81 
8.37 
8.38 

59  11.3 
58  14.5 
57  18.9 

-8.38 
8.36 
8.84 

16    2.5 

16  56.4 

17  49.8 

8.86 
8.84 
8.81 

18.6 
19.6 
20.6 

16 
17 
18 

15  31.7 
15  18.7 
15    7.7 

15  25.0 
15  13.0 
15     3.0 

56  52.7 
56    4.9 
55  24.5 

-8.18 
1.85 
1.58 

56  28.0 
55  43.7 
55    7.3 

-1.99 
1.68 

i.:» 

18  42.1 

19  33.1 

20  22.4 

8.15 
8.09 
8.01 

21.6 
22.6 
23.6 

19 
20 
21 

14  58.9 
14  52.3 
14  47.6 

14  55.3 
14  49.7 
14  46.0 

54  52.1 
54  27.7 
54  10.7 

-1.18 
0.86 
0.57 

54  38.9 
54  18.3 
54    4.7 

-1.08 
0.71 
0.43 

21     9.8 

21  55.3 

22  39.3 

1.93 
1.86 
1.80 

24.6 
25.J5 
26.6 

22 
23 
24 

14  44.8 
14  43.6 
14  44.0 

14  44.0 
14  43.6 
14  44.6 

54    0.3 
53  56.0 
53  57.2 
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• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GKEETfWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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9.4448 
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4 

13    6  .54.06 

9.3787 
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19.959 

5 

11  13  45.16 

9.4439 
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5 

13    9  16.63 

9.3757 
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6 
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9.4415 

6  36  29.8 

11.853 

6 

13  11  3S).]4 

9.3747 
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7 

11  18  38.14 

9.4399 

6  24  37.2 

11.899 

7 

13  14     1J)9 

9.3737 

3  27  43.6 

19.109    ■ 

8 

11  21     4.49 

9.4383 

6  12  41.9 

11.949 

8 

13  16  23.98 

9.3797 

3  39  52.3 

19.198 

9 
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9.4367 
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9 

13  18  46.32 

9.3718 
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10 
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9.4350 
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12 
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9.4317 

5  24  3H.1 

19.109 

12 

13  25  5.3.00 

9.3691 

4  28    6.1 

11.989 

13 

11  33  14.74 

9.4301 

5  12  28.9 

19.138 

13 
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9.3689 

4  40    3.9 
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14 

11  35  40.50 

9.4985 
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14 

13  30  37.19 

9.3673 
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15 
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9.4968 
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15 

13  32  59.20 

9.3664 
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16 

11  40  31.72 

9.4959 
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19.333 

16 

13  35  21.16 

9.3657 

5  15  42.2 

11.814    1 

17 

11  42  57.19 

9.4937 

4  23  40.3 

19.909 

17 

13  37  43.08 

9.3649 

5  27  29.7 

11.766 

18 

11  45  22.56 

9.4991 

4  11  ^17 

19.900 

18 

13  40    4.95 

9.3641 

5  39  14.4 

11.799 

19 

11  47  47.84 

9.4905 

3  59    5.5 

19.316 

19 

13  42  26.77 

9.3633 

5  50  .56.3 

11.674 

20 

11  50  13.02 

9.4189 

3  46  45.8 

19.341 

20 

13  44  48.55 

9.3696 

6    2  35.3 

11.694 

21 

11  52  38.11 

9.4174 

3  34  24.6 

19.364 

21 

13  47  10J28 

9.3618 

6  14  11.2 

11.673 

22 

11  55    3.11 

9.4158 

3  22    2.1 

19.384 

22 

13  49  31.97 

9.3611 

6  25  44.0 

11.591 

23 

11  57  28.01 
THI 

9.4149 

TRSDA 

N.  3    9  38.5 
lY  10. 

19.409 

23 

13  51  53.61 

SAG 

9.3603 

8.  6  37  13.7 
LY   12. 

11.468 

0 

11  59  52.82 

9.4197 

N.  2  57  13.8 

19.490 

0 

13  54  15.21 

9.3597 

S.  6  48  40.2 

11.414 

1 

12    2  17.54 

9.4119 

2  44  48.1 

19.436 

1 

13  56  3a77 

9.3590 

7   0  a4 

11.358 

2 

12    4  42.17 

9.4097 

2  32  21.5 

19.450 

2 

13  58  58.29 

9.3583 

7  11  23.2 

11.301 

3 

12    7    6.71 

94089 

2  19  54.1 

19.469 

3 

14     1  19.77 

9.3577 

7  22  39.5 

11.949 

4 

12    9  31.16 

9.4067 

2    7  26.0 

19.473 

4 

14    3  41.21 

9.3570 

7  33  52.3 

11.183 

5 

12  11  55.52 

9.4053 

1  54  .57.3 

19.483 

5 

14    6    2.61 

9.3564 

7  45    l^ 

11.199    , 

6 

12  14  19.80 

9.4039 

1  42  28.0 

19.491 

6 

14    8  23.98 

9.3558 

7  56    7.0 

11.061 

!     7 

12  16  43.99 

9.4095 

1  29  .58.3 

19.497 

7 

14  10  45.31 

9.3559 

8    7    8.8 

10.908 

8 

12  19    8.10 

9.4011 

1  17  28.4 

19.500 

8 

14  13    6.60 

9.3546 

8  18    6.8 

10.934 

9 

12  21  32.12 

9.3997 

1    4  58.3 

19.509 

9 

14  15  27.86 

9.3540 

8  29    0.9 

10.869 

10 

12  23  56.06 

9.3963 

0  52  28.1 

19.504 

10 

14  17  49.08 

9.3534 

8  39  51.1 

10.803 

11 

12  26  19.92 

9.3970 

0  39  .57.8 

19.504 

11 

14  20  10.27 

9.3598 

8  50  37.3 

10.736 

12 

12  28  43.70 

9.3957 

0  27  27.6 

19.509 

12 

14  22  31.42 

9.3599 

9    1  19.4 

10.667 

13 

12  31    7.40 

9.3943 

0  14  57.6 

19.498 

13 

14  24  .52..54 

9.3517 

9  11  57.3 

10.507    1 

14 

12  33  31.02 

9.3930 

N.  0    2  27.9 

19.499 

14 

14  27  13.63 

9.3519 

9  22  31.1 

10J97    ' 

i   15 

12  35  54.56 

9.3917 

S.  0  10     1.4 

19.485 

15 

14  29  34.69 

9J507 

9  33    0.6 

10.456 

16 

12  38  18.03 

9.3905 

0  22  30.3 

19.477 

16 

14  31  55.72 

9.3509 

9  43  25.8 

10.383    1 

17 

12  40  41.42 

9.3899 

0  34  .58.6 

19.467 

17 

14  34  16.71 

9.3497 

9  53  46.6 

10.300    ' 

18 

12  43    4.73 

9.3879 

0  47  26.3 

19.455 

18 

14  :)6  37.68 

9.3499 

10    4    2J) 

10.934 

19 

12  45  27.97 

9.3867 

0  .59  .53.2 

19.449 

19 

14  38  58.62 

9.3487 

10  14  14.7 

10.159 

20 

12  47  51.14 

9.3856 

1   12  19.3 

19.497 

20 

14  41  19..52 

9.3481 

10  24  22.0 

10.083 

21 

12  50  14.24 

9.3843 

1  24  44.4 

19.410 

21 

14  43  40.:)9 

9.3476 

10  34  24.7 
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22 

12  52  37.27 

9.3839 

1  37    8.5 

19.309 

22 

14  46     1.23 

9.3479 

10  44  22.7 

0.997 

23 

12  55    0.23 

9.38a 

1  49  31.5 

19.379 

23 

14  48  22.05 

9.3407 

10  54  lao 

9.847 

24 

12  57  23.13 

9.3811 

S.  2    1  53.2 

19.351 

24 

14  50  42.84 

9.3469 

8.11    4    4.4 

9.707 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Difllfor 
IHinate. 

Diitfor 
iHinate 

Hoar. 

Right  Ascension. 

Diftfor 
IMiLnto. 

DeoUnstion. 

Die  for 
1  Minute. 

SI 
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0 
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1 
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1 

16  45    0.04 
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2 

14  55  24.33 
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16  47  18.83 
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4 
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9.3443 

11  42  29.4 
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4 
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9.3104 

17  26  59.5 

4.737 

5 
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9.3438 
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9.354 

5 
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9.3093 
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4.631 

6 

15    4  46.96 

9.3433 
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9.968 

6 
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9.3081 
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4.595 

7 

15    7    7.54 

9.3498 

12  10  25.4 

9.189 

7 
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9.3068 
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8 
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9.3494 
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9.096 

8 
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9 
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11 
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9.3409 
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11 
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9.3018 
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9.3404 

12  55  14.6 

8.749 

12 

17  10  22.88 

9.3005 
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3.884 

13 

15  21  10.45 

9.3399 
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8.651 

13 

17  12  40.87 

9.9991 
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3.777 

14 
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9.3394 
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8.560 

14 
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9.9977 
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15 
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9.3380 
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8.469 

15 
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9.9969 
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16 

15  28  11.50 

9.3364 

13  29  29.0 

8.376 

16 

17  19  34.32 

9.9947 

18  16    9.8 

3.456 

17 

15  30  31.79 

9.3378 

13  37  48.8 

8.989 

17 

17  21  5].i)6 

9.9933 

18  19  33.9 

3.349   i 

18 

15  32  .52.04 

9.3379 

13  46    2.9 
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18 

17  24    9.52 

9.9919 

18  22  51.6 

3.949 

19 

15  35  12.26 

9.3367 
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8.004 

19 

17  26  26.99 
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20 

15  37  32.45 

9.3309 
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20 

17  28  44.36 

9.9888 
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21 

15  39  52.61 

9.3357 

14  10  11.3 

7.004 

21 

17  31     1.64 

9.9879 

18  32    a2 

9.990 

22 

15  42  12.73 

9.3351 

14  18    2.7 

7.809 

22 

17  33  18.82 

9.9855 
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9.813 

23 
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7.713 

23 
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AY  16. 
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0 
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9.3339 
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0 

17  37  52.89 
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;  1 

15  49  12.89 

9.3333 

14  41    2;) 

7.518 

1 

17  40    9.77 

9.9805 

18  42  56.0 

9.494 
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15  51  32.87 

9.3397 

14  48  30.4 

7.419 

2 

17  42  26.55 

9.9788 

18  45  22.4 

9.387 

3 

15  53  .52.81 

9.3390 

14  55  52.6 

7.391 

3 

17  44  43.23 

9J9771 

18  47  42.4 

9.980 

4 

15  56  12.71 

9.3313 

15    3    8.9 

7.999 

4 

17  46  59.80 

9.9753 

18  49  56.0 

9.174 

,     5 

15  58  32.57 

9.3307 

15  10  19.2 

7.199 

5 

17  49  16.26 

9.9735 

18  52    3.3 

9.068 

'     6 

16    0  .52.40 

9.3301 

15  17  23.5 

7.099 

6 

17  51  32.62 

9.9717 

18  .54    4.2 

1.909   , 

7 

16    3  12.18 

9.3994 

15  24  21.8 

6.999 

7 

17  53  48.86 

9.9606 

18  55  58.8 

1.857   1 

8 

16    5  31.92 

9.3987 

15  31  14.1 

6.891 

8 

17  56    4.99 

9.9678 

18  57  47.0 

1.751    1 

9 

16    7  51.62 

9.3980 

15  38    0.3 

6.719 

9 

17  58  21.00 

9.9659 

18  59  28.9 

1.646   1 

10 

16  10  11.28 

9.3979 

15  44  40.4 

6.617 

10 

18    0  36.JK) 

9.9640 

19     1     4.5 

1.541 

11 

16  12  30.89 

9J964 

15  51  14.4 
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11 

18    2  52.68 
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12 

16  14  .50.45 

9.3956 
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6.419 

12 

18    5    8.34 

9.9000 

19    3  56.7 

1.399   1 

13 

16  17    9.96 

9.3948 

16    4    3.8 

6.309 

13 

18    7  23.88 

9.9580 

19    5  13.3 

1.995 

14 

16  19  29.43 

9.3941 

16  10  19.3 

6.907 

14 

18    9  39.30 

9.9559 

19    6  23.7 

1.191 

15 

16  21  48.85 

9.3933 

16  16  28.7 

6.105 

15 

18  11  54.59 

9.9538 

19    7  27.9 

1.017 

16 

16  24    8.*a2 

9.3994 

16  22  31.9 

6.001 

16 

18  14    9.75 

9.9517 

19    8  25.8 

0.913 

17 

16  26  27..54 

9.3915 

16  28  28.8 

5.897 

17 

18  16  24.79 

9.9496 

19    9  17.5 

0.810 

18 

16  28  46.80 

9.3906 

16  34  19.5 

5.709 

18 

18  18  39.70 

9.9474 

19  10    3.0 

0.707 

19 

16  31     6.01 

9.3197 

16  40    3.9 

5.687 

19 

18  20  54.48 

9.9459 

19  10  42.3 

0.603 

20 

16  33  2.5.16 

9.3187 

16  45  42.0 

5.583 

20 

18  23    9.12 

9.9499 
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21 

16  a5  44.26 

9.3178 

16  51  13.9 

5.478 

21 

18  25  23.63 

9.9407 

19  11  42.3 
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22 

16  38    3.30 
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16  56  39.4 

5.373 

22 

18  27  38.00 

9.9384 
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23 

16  40  22.28 
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23 
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24 
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24 
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9.9338 
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-O.091 
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IX. 


GEBEKWIOH  MEAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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THURSDAY  17. 
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FRIDAY  18. 
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18  43  53.2 
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8    4  29.6 

9.069 

15 

3  45    4.39 

9.0674 

14  32  36.6 

6.836 

16 

2  11  21.79 

1.9305 

8  13  32.8 

9.038 

16 

3  47    8.54 

9.0709 

14  39  24.9 

6.779 

17 

2  13  17.69 

1.9397 

8  22  34.2 

9.007 

17 

3  49  12.90 

9.0744 

14  ^6    9.3 

6.708 

18 

2  15  13.72 

1.9350 

8  31  33.7 

8.976 

18 

3  51  17.47 

9.0780 

14  .52  49.9 

6.644 

19 

2  17    9.89 

1.9373 

8  40  31.3 

8.944 

19 

3  53  22.26 

9.0816 

14  59  26.6 

6.578 

20 

2  19    6.20 

1.9396 

8  49  27.0 

8,911 

20 

3  55  27.26 

9.0851 

15    5  59.3 

6.511 

21 

2  21     2.64 

1.9419 

8  58  20.6 

8.876 

21 

3  57  32.47 

9.0887 

15  12  27.9 

6.443 

22 

2  22  59.2:^ 

1.9443 

9    7  12.1 

8.841 

22 

3  .59  37.90 

9.0993 

15  18  52.5 

6.376 

23 

2  24  55.96 

1.9467 

9  16    1.5 

8.806 

23 

4     1  43.55 

9.0959 

15  25  13.0 

6.308 

24 

2  26  52.83 

1.9491 

N.  9  24  48.8 

8.771 

24 

4    3  49.41 

9.0996 

N.15  31  29.4 

6.939 

xn. 
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GBEENWIOH  MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Asoenaioii. 

Difllfor 
IHinnte. 

Diftfor 
IMinate 

Hour. 

Bight  Aecension. 

Diff.for 
1  Minute. 

Declinatloo. 

Diftfor 
IMinnte. 

TU 

E8DA 

Y  29. 

THUESDAY  31 

h     m      s 

8 

O           /          // 

^, 

h    m      s 

8 

o        I        n  * 

^, 

0 

4    3  49.41 

9.0995 

N.15  31  29.4 

6.939 

0 

5  48  51.46 

9.9747 

N.18  57  43:6 

9JD96 

1 

4    5  55.49 

9.1039 

15  37  41.7 

6.169 

1 

5  51     8.04 

9.9781 

18  59  46.3 

1.904 

2 

4    8     1.79 

9.1069 

15  43  4!».7 

6.098 

2 

5  .53  24.a3 

9.9815 

19     1  42.8 

1.801 

3 

4  10    8.31 

9.1  ]0G 

15  49  5.3.4 

6.096 

3 

5  .55  41.82 

9.9847 

19    3  3:^.2 

1.788 

4 

4  12  15.06 

9.1149 

15  55  52.8 

5.964 

4 

5  ,57  .59.00 

9.9880 

19    5  17.4 

1.684 

5 

4  14  22.02 

9.1179 

16    1  47.i) 

5.881 

5 

6    0  16.38 

9.9913 

19    6  55.3 

lJi79 

6 

4  16  29.20 

9.1916 

16    7  liS.G 

5.807 

6 

6  2  mm 

9.9946 

19    8  26.9 

1.474 

7 

4  18  36.(il 

9.1953 

16  13  24.8 

5.733 

7 

6    4  51.73 

9.9977 

19    9  52.2 

1.369 

8 

4  20  44.24 

9.1290 

16  19    6.6 

5.659 

8 

6    7    9.69 

9.3008 

19  11  11.2 

1.964 

9 

4  2-2  52.09 

9.1397 

16  24  43.9 

5.583 

9 

6    9  27.83 

9.3039 

19  12  23.9 

1.158  i 

10 

4  25    0.16 

9.1364 

16  30  16.6 

5.506 

10 

6  11  46.16 

9.3070 

19  13  30.2 

1.051 

11 

4  27    8.46 

9.1409 

16  35  44.6 

!>.499 

11 

6  14    4.67 

9.3101 

19  14  30.0 

0.944 

12 

4  29  16.98 

9.1439 

16  41     8.0 

5.351 

12 

6  16  23.37 

9.3139 

19  15  23.4 

0.836 

13 

4  31  25.73 

9.1476 

16  46  2(5.7 

5.979 

13 

6  18  42.25 

9.3168 

19  16  10.3 

0.797 

14 

4  3:^  34.70 

9.1513 

16  51  40.6 

5.199 

14 

6  21     1.31 

9.3199 

19  16  .50.7 

OA\h 

15 

4  35  43.89 

9.1551 

16  56  49.8 

5.119^ 

15 

6  23  20..55 

9.3991 

19  17  24.5 

0.609 

16 

4  37  53.31 

9.1586 

17     1  54.1 

5.039^ 

16 

6  25  t^M 

9.3949 

19  17  51.8 

0.400  , 

17 

4  40    2.95 

9.1695 

17    6  53.6 

4.951 

17 

6  27  59.54 

9.3978 

19  18  12.5 

0.989 

18 

4  42  12.81 

9.1663 

17  11  48.2 

•     4.868 

18 

6  .30  19..30 

9.3306 

19  18  26.5 

0.176 

19 

4  44  22.90 

9.1701 

17  16  37.8 

4.785 

19 

6  32  .39.22 

9.3334 

19  18  33.9 

•H>.068 

20 

4  46  ;«.22 

9.1738 

17  21  W-^.4 

4.709 

20 

6  34  .59.31 

9.3369 

19  18  34.7 

-0.043  i 

21 

4  48  43.76 

9.1775 

17  26    2.: 

4.619 

21 

(i  37  19.57 

9.3390 

19  18  28.8 

0.154 

22 

4  50  54.52 

9.1819 

17  30  36.7 

4.534 

22 

6  39  »>.J)9 

9.3416 

19  18  16.2 

0.967 

23 

4  53    5.51 

9.1850 

N.I  7  35    6.1 

4.448 

23 

6  42    0.,56 

9.3449 

N.19  17  56.8 

0.380 

WEE 

►NESD 

AY  30. 

' 

FRID. 

AY,  A 

PRIL  1. 

0 
1 

4  55  16.72 
4  57  28.15 

9.1887 
9.1994 

N.17  39  30.4 
17  43  49.5 

4.369 
4.975 

0 

6  44  21.29 

9.3467 

N.19  17  30.6 

0.493 

-. 

■  1 

2 

4  59  39.81 

9.1961 

17  48    3.4 

4.187 

1 

3 

5    1  51.69 

9.1998 

17  52  12.0 

4.099 

4 

5    4    3.79 

9.9035 

17  56  15.3 

4.010 

5 

5    6  16.11 

9.9079 

18    0  13.2 

3.990 

PHASES 

OF  T 

HE  MOON 

6 

5    8  28.65 

9.9109 

18    4    5.7 

3.830 

7 

5  10.41.42 
5  12  .54.41 

9.9146 

18    7  52  8 

3.739 

8 

9.9183 

1 0        #     c/<4.vy 

18  11  34.4 

3.647 

9 

5  15    7.62 

9.9990 

18  15  10.5 

3.555 

a      h 

m 

10 

5  17  21.05 

9.9956 

18  18  41.0 

3.469 

])  First  Quart 

«!r     .  M 

nr.      2     13 

7.7 

11 
12 
13 

5  19  34.69 
5  21  4^55 
5  24    2.63 

9.9999 
9.9398 
9.9364 

18  22    5.9 
18  25  25.2 

18  28  38.8 

3.368 
3.974 
3.179 

( 

0  Full  Moon 
(C   Last  Qitiirt< 

.      9      8 

33.9 
42.1 

?r .    .     . 

.     16       I 

14 

5  26  16.92 

9.9400 

18  31  46.7 

3.084 

#  New  Moon 

.     .     . 

.    24      4 

9.7 

15 

16 

5  28  31.43 
5  30  46.15 

9.9436 
9.9471 

18  34  48.9 
18  37  4.5,3 

9.988 
9^1 

_                      -^ 



- 

17 

5  .33     1.08 

9.9507 

18  40  35.8 

9.794 

(1       It 

18 
19 

5  a5  16.23 
5  37  31. .59 

9.9549 
9.9577 

18  43  20.5 
18  45  59.3 

9.696 
9.597 

C   Perigee .    . 

.    .  M 

ar.      !»     12.1 

20 

5  39  47.15 

9.9611 

18  48  32.2 

9.498 

(C    Apogee .    . 

.    .    . 

.    23      6.7 

21 

5  42    2.92 

9.9646 

18  .50  59.1 

9.398 

1 

22 

5  44  ISJdO 

9.9680 

18  53  20.0 

9.997 

523 

5  46  35.08 

9.9713 

18  55  34.8 

9.197 

2i 

5  48  51.46 

9.9747 

N.18  57  43.6 

9.096 

— 

-   -     -    
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aSEENWIOU  MEAN  TIME. 

LUNAB  DISTANCES. 

h 

P.  L. 

p.  L. 

P.L. 

P.  L. 

•1 

Nftine  and  DireotioD 

Noon. 

of 

TTHi. 

of 

VIb. 

of 

IXh. 

of 

||i 

of  Object. 

Ditt. 

Dlif. 

DIflf. 

Dlff. 

I 

Sun 

W. 

72    9  22 

3983 

73  34'  1? 

3950 

74\59  27 

3936 

76  24  53 

3993 

Venus 

W. 

51    8  32 

33S5 

52  31  40 

3349 

63  55    3 

3398 

55  18  42 

3315 

1 

a  Arietis 

W. 

22  29  25 

4108 

2:3  39  19 

3956 

24  51  42 

3895 

26    6  18 

3712 

Saturn 

B. 

53  17  21 

9808 

51  44  59 

9886 

50  12  22 

9874 

48  39  30 

9869 

1 

Pollux 

E. 

60    2  53 

9981 

58  32  16 

9973 

57     1  29 

9964 

55  30  31 

9954 

1 

1 

Regulus 

B. 

95  a5  10 

9894 

94    2  44 

9883 

92  30    3 

9871 

90  57    7 

9850 

I    2 

Sun 

W. 

83  36  11 

3150 

85    3  20 

3133 

86  30  49 

3118 

87  58  37 

3101 

Vbkus 

W. 

62  21    3 

3940 

63  46  25 

3994 

65  12    6 

3i208 

66  38    6 

3190 

aArietiM 

W. 

32  45    0 

3391 

34    8  47 

3965 

a5  a3  40 

3913 

36  59  34 

3166 

Saturn 

E. 

40  51  21 

9801 

39  16  54 

9788 

37  42  10 

9775 

36    7    9 

9761 

Pollux 

E. 

47  52  51 

9911 

46  20  46 

9903 

44  48  31 

9895 

43  16    6 

9888 

Re^^ulus 

E. 

83    8  18 

9791 

81  33  38 

9776 

79  58  39 

9769 

78  23  21 

9747 

3 

Sun 

W. 

95  22  48 

3014 

96  52  44 

9995 

98  23    3 

9976 

99  53  46 

9958 

Venus 

W. 

73  53  21 

3101 

75  21  30 

3089 

76  50    1 

3063 

78  18  56 

3043 

a  Arietis 

W. 

44  22    8 

9070 

45  52  58 

9937 

47  24  30 

9905 

48  56  43 

9873 

Pollux 

E. 

35  32    6 

9860 

3:3  5»    4 

9868 

32  26    4 

9879 

30  53    9 

9878 

Regulus 

E. 

70  21  38 

9666 

(18  44  12 

9648 

67    6  22 

9631 

65  28    9 

9613 

4 

Sun 

W. 

107  33  22 

9860 

109    6  32 

9839 

110  40    9 

9819 

112  14  12 

9709 

Venus 

W. 

85  49  36 

9943 

87  21     0 

9994 

88  52  49 

9903 

90  25    4 

9889 

«  Arietis 

W. 

56  47  22 

9733 

58  23  18 

9707 

59  59  49 

9681 

61  36  54 

9656 

Aldebaraii 

W. 

22  57  46 

9593 

24  38  27 

9504 

26  19  34 

9485 

28    1     8 

9467 

Regulus 

E. 

57  10  59 

9593 

55  30  18 

9504 

53  49  10 

9485 

52    7  36 

S467 

5 

Sun 

W. 

120  11    4 

9698 

121  47  47 

9678 

123  24  57 

9657 

125    2  34 

9638 

a  Arietis 

W. 

69  50.35 

9539 

71  30  54 

9517 

73  11  44 

9494 

74  53    5 

9473 

Aldebaran 

W. 

36  35  37 

9379 

38  19  52 

9353 

40    4  34 

9335 

41  49  43 

9316 

Regulus 

E. 

43  33    8 

9373 

41  48  54 

9353 

40    4  12 

9335 

38  19    3 

9316 

Spica 

E. 

97  14  35 

9399 

95  30  59 

9380 

93  46  55 

9360 

92    2  24 

9343 

6 

Aldebaj-an 

W. 

50  42  11 

9996 

52  30    0 

9909 

54  18  14 

9199 

56    6  54 

9175 

Spictt 

E. 

83  13  12 

8953 

81  26    3 

9936 

79  38  29 

9990 

77  50  31 

9903 

Jupiter 

E. 

96  37    6 

999U 

94  49    8 

9909 

93    0  44 

9186 

91  11  55 

9160 

7 

Aldebaran 

W. 

65  16  17 

9099 

67    7  18 

9085 

68  58  40 

9079 

70  50  23 

9059 

Saturn 

W. 

27  50  57 

iim 

29  41   13 

9111 

31  31  56 

9094 

33  2:3    4 

9079 

Spica 

E. 

68  44  47 

9130 

66  54  33 

9116 

65    3  59 

9105 

63  13    7 

9093 

Jupiter 

E. 

82    1  45 

9099 

80  10  34 

9079 

78  19    2 

9066 

76  27  10 

9053 

8 

Aldebaraii 

W. 

80  13  31 

900G 

82    6  57 

1997 

84     0  36 

1980 

85  54  28 

1981 

Saturn 

W. 

42  44    5 

9017 

44  37  12 

9007 

46  30  155 

1999 

48  24  11 

1991 

Pollux 

W. 

37  14  16 

9176 

39    3  19 

9154 

40  52  56 

9135 

42  43    2 

9117 

Spica 

E. 

53  54  42 

9047 

52    2  21 

9041 

50    9  50 

90:{5 

48  17  10 

9031 

Jupiter 

E. 

67    3  14 

9000 

65    9  40 

1991 

63  15  52 

]98d 

61  21  51 

1976 

Antares 

E. 

99  46  17 

9070 

97  54  32 

9061 

i)6    2  32 

9059 

94  10  19 

9044 

1 
.    9 

Saturn 

W. 

57  54  54 

1063 

59  49  26 

1961 

61  44    2 

1960 

63  38  40 

1968 

Pollux 

W. 

51  59  15 

9057 

53  51  20 

9050 

55  43  36 

9045 

57  36    0 

9041 

Spica 

E. 

38  52  47 

9098 

36  59  56 

9039 

35    7  12 

9038 

a3  14  37 

9046 

Jupiter 

E. 

51  49  31 

1954 

49  54  44 

1953 

47  59  55 

1059 

46    5    5 

1959 

XIV. 
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GBBENWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

KMoeMid  Direction 
of  Object. 

Midnight. 

of 
DIff. 

xv^. 

of 
Diff. 

xvnib. 

of 
DiiT. 

XXlb. 

of 
Dlff. 

1 

Sun 

W. 

77  50  35 

3009 

79  16  33 

3195 

80  42  48 

3181 

82    920 

3165 

Venus 

W. 

56  42  36 

3300 

58    6  47 

3986 

59  31   15 

3971 

60  56    0 

3956 

a  Arietis 

W. 

27  22  52 

3614 

28  41  11 

3597 

30     1     5 

3451 

31  22  24 

3383 

Saturn 

E. 

47    6  23 

S85I 

45  33    1 

9839 

43  59  24 

9897 

42  25  31 

9814 

Pollux 

E. 

53  59  21 

9946 

52  28    0 

9937 

50  56  28 

9998 

49  24  45 

9990 

Regulus 

E. 

89  23  55 

9846 

87  50  27 

9833 

86  16  42 

9810 

84  42  39 

9805 

2 

Sun      . 

W. 

89  26  45 

3084 

90  55  14 

3067 

\n  24    4 

3050 

93  53  15 

3039 

Vends 

W. 

68    4  27 

3173 

69  31     8 

3155 

70  58  11 

3138 

72  25  a'i 

3119 

a  Arietis 

W. 

38  26  24 

3199 

:i9  54    7 

3081 

41  22  40 

3049 

42  52     1 

3005 

Saturn 

E. 

34  31  50 

9747 

32  56  13 

9734 

31  20  i8 

9791 

29  44    6 

9708 

PoDux 

E. 

41  43  32 

9889 

40  10  50 

9876 

38  :}8     1 

9879 

37    5    6 

9868 

Regulus 

E. 

76  47  43 

8731 

75  11  44 

9715 

73  a5  24 

9608 

71  58  42 

9689 

3 

Sun 

W. 

101  24  52 

9939 

102  56  22 

9919 

104  28  17 

9899 

106    0  :)7 

9880 

Venus 

W. 

79  48  15 

3094 

81   17  58 

3004 

82  48    6 

9985 

84  18  38 

9964 

a  Arietis 

W. 

50  29  36 

9844 

52    3    7 

9815 

5.3  :^  16 

9787 

55  12     1 

9760 

Polliix 

E. 

29  20  22 

9888 

27  47  48 

9905 

26  15  a5 

9997 

24  43  51 

9960 

Regulus 

E. 

63  49  32 

9595 

62  10  .30 

9577 

60  31     4 

9560 

58  51   14 

9549 

4 

Sun 

W. 

113  48  41 

9779 

115  23  37 

9759 

1 16  58  .59 

9738 

118  .34  48 

9718 

Venus 

W. 

91  57  46 

9869 

93  30  54 

9841 

95    4  29 

9890 

96  ^i8  31 

9800 

a  Arietis 

W. 

63  14  33 

9639 

64  52  45 

9607 

66  31  30 

9584 

m  10  47 

9561 

Aldebaran 

W. 

29  43    8 

9448 

31  25  35 

9499 

.33    8  29 

9410 

34  51  49 

9391 

Regnliis 

E. 

50  25  36 

9448 

48  43    9 

9499 

47    0  15 

9410 

45  16  55 

9391 

5 

Sun 

W. 

126  40  38 

9618 

128  19    8 

9599 

129  58    5 

9580 

131  37  28 

8561 

a  Arietis 

W. 

76  34  56 

9453 

78  17  16 

9433 

80    0    4 

9419 

81  43  21 

9394 

Aldebaran 

W. 

43  35  19 

9998 

45  21  22 

9979 

47    7  52 

9969 

48  .54  48 

9943 

Regius 
Spica 

E. 

36,33  27 

9998 

34  47  24 

9980 

.33    0  55 

9969 

31  13  59 

9943 

E. 

90  17  27 

9394 

88  32    3 

9306 

86  46  1 t 

9988 

84  .59  .55 

9970 

6 

Aldebaran 

W. 

57  55  59 

9159 

59  45  28 

9143 

61  35  21 

9198 

6.3  25  38 

9113 

Spica 

E. 

76    2    8 

9188 

74  13  22 

9179 

72  24  12 

9157 

70  .34  40 

9143 

Jupiter 

E. 

89  22  41 

9153 

87  33    2 

9137 

85  43    0 

9199 

83  .52  31 

9107 

7 

Aldebaran 

W. 

72  42  25 

9048 

74  34  45 

9036 

76  27  23 

2095 

78  20  19 

9014 

Saturn 

W. 

35  )4  35 

9065 

37    6  28 

9059 

38  58  4  i 

9039 

40  51   15 

9098 

Spica 

E. 

61  21  57 

9089 

59  30  30 

9079 

57  38  48 

9069 

55  SQ  51 

9055 

Jupiter 

E. 

74  34  58 

9041 

72  42  27 

9030 

70  49  .39 

9019 

68  .56  34 

9009 

8 

Aldebaran 

W. 

87  48  32 

1975 

89  42  46 

1969 

91  :37    9 

1965 

93  31  39 

1961 

Saturn 

W. 

50  18    0 

1984 

52  12    0 

1977 

54     6  10 

1972 

.5(i    0  28 

1967  ! 

Pollux 

W. 

44  33  35 

9101 

46  24  32 

2088 

48  15  49 

9077 

.50    7  24 

9066 

Spica 

E. 

46  24  24 

9098 

44  31  ;« 

2095 

42  38  .36 

9095 

40  45  42 

9025  ' 

Jupiter 

E. 

59  27  39 

1970 

57  ai  18 

1965 

55  :^  4:) 

1961 

.53  44   13 

1957 

Antares 

E. 

92  17  54 

9038 

90  25  19 

9039 

88  32  35 

9098 

86  39  44 

2094 

9 

Saturn 

W. 

a5  as  20 

1958 

67  28     1 

1958 

69  22  41 

1960 

71   17   18 

1969 

Pollux 

W. 

59  28  31 

9037 

61  21     8 

2035 

63  13  48 

9033 

65    «)  30 

9033 

Spica 

E. 

31  22  15 

9057 

2<»  30    9 

9071 

27  38  25 

9089 

25  47    9 

9119 

Jupiter 

E. 

44  10  15 

1963 

42  15  26 

1955 

40  20  40 

1958 

.38  25  59 

1989 

52 
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ORKENWIOH  MEAN  TIME. 

LUMAB  DISTANCES. 

• 

-a 

P.L. 

P.L 

P.L. 

P.L. 

»1 

Name  and  Direotioo    1 

Noon. 

of 

mh. 

of 

Vlh. 

of 

IXb. 

of 

9 

of  Ot^eot. 

Diff. 

Diff. 

DIff. 

Diir. 

Antares 

E. 

84  46  4? 

9091 

0    /  // 

82  53  46 

9019 

8f    042 

9018 

79    7  36 

9017 

10' 

Saturn 

W, 

73  11  52 

1965 

75    6  21 

1970 

77    0  43 

1975 

78  54  57 

1980 

1 

Pollux 

W. 

66  59  12 

9035 

68  51  52 

9037 

70  44  29 

9040 

72  37     1 

9044 

Reguliis 

W. 

30  36    1 

1961 

32  30  37 

1965 

34  25    6 

1970 

36  19  27 

1975 

J  UPITER 

E. 

36  31  25 

1967 

34  36  59 

1973 

32  42  43 

1980 

30  48  38 

1990 

Ao  tares 

E. 

ei»  42  37 

9033 

67  49  54 

9039 

65  57  21 

9046 

64    4  59 

9055 

|] 

Saturn 

W. 

88  23  33 

9019 

90  16  37 

9030 

92    9  25 

9041 

94     1  56 

9059 

Kegulus 

W. 

45  48  38 

9016 

47  41  48 

9095 

49  34  43 

9036 

51  27  21 

9047 

Antares 

E. 

54  46  54 

9119 

52  56  13 

9197 

51     5  55 

9143 

49  16    2 

9161 

12 

Regulus 

W. 

60  45  52 

9113 

62  36  32 

9197 

64  26  50 

9149 

66  16  45 

9157 

Antares 

E. 

40  13  57 

9979 

38  27  16 

9300 

36  41   17 

9331 

;34  .56    2 

9364 

Sun 

E. 

142  24  29 

9491 

140  41  25 

9437 

138  58  43 

9453 

137  16  23 

9469 

l« 

Regulus 

W. 

75  20  20 

9940 

77    7  48 

9958 

78  54  50 

9975 

80  41  26 

9993 

Spica 

W. 

22  27  25 

9414 

24  10  39 

9409 

25  54     1 

9408 

27  37  24 

9419 

a  Aquils 

E. 

75  49  48 

9779 

74  14  43 

9799 

72  40  14 

9898 

71     6  22 

9857 

Sun 

E. 

128  50  37 

9557 

127  10  43 

9575 

125  31  14 

9593 

12.3  52  10 

9619 

14 

Regulus 
Spica 

W, 

89  27  52 

9384 

91  11  50 

9409 

92  55  22 

9490 

94  38  28 

9439 

W. 

36  12    7 

9458 

37  54  20 

9470 

39  36  15 

9484 

41   17  51 

9497 

Jupiter 

W, 

22  58  16 

9409 

24  41  38 

9499 

26  24  42 

9435 

28    7  27 

9450 

a  Aquils 

E. 

63  27    8 

3099 

61  57  31 

3069 

60  28  43 

3110 

59    0  45 

3153 

Fomalhaut 

E. 

96    4  14 

9674 

94  26  59 

9691 

92  50    7 

9708 

91  13  38 

9796 

Sun 

E. 

115  43  24 

9710 

114    6  57 

9730 

112  30  57 

9750 

110  55  23 

9769 

15 

Spica 

W. 

49  40  45 

9574 

51  20  16 

9590 

52  59  25 

9605 

54  :38  13 

9691 

Jupiter 

W. 

36  35  54 

9597 

38  16  30 

9543 

39  56  44 

9559 

41  36  35 

9S7S 

a  Aquilw 

E. 

51  54  56 

3411 

50  32  52 

3473 

49  11  58 

3539 

47  52  17 

3610 

Foroalhuiit 

E. 

a3  17  21 

9899 

81  43  22 

9849 

80    9  49 

9863 

78  36  43 

9883 

Sun 

E. 

103    4    0 

9867 

101  30  5:» 

9887 

99  58  23 

9905 

98  26  1 1 

9994 

16 

Spica 

W. 

62  46  51 

9698 

64  2:333 

9714 

a5  59  54 

9799 

67  35  55 

9744 

Jupiter 

W. 

49  50  2:3 

9654 

51  28    5 

9669 

53    5  26 

9684 

54  42  27 

9699 

Fomalhaut 

E. 

70  58    0 

9993 

69  27  39 

3017 

67  57  47 

3040 

66  28  24 

3065 

Sun 

E. 

90  51     3 

3015 

89  21     9 

3039 

87  51  3() 

3050 

.  86  22  25 

3066 

17 

Spica 

W. 

75  31   16 

9814 

77    5  26 

9897 

78  3t)  19 

9840 

80  12  55 

9650' 

Jupiter 

W. 

62  42  44 

9769 

64  17  53 

9789 

65  52  44 

9796 

67  27  19 

9807  1 

Antnre» 

W. 

30  36  37 

3097 

32    6  16 

3090 

33  36    4 

3016 

a5    5  .57 

3014  1 

Fomalhant 

E. 

59    9     1 

3193 

57  42  43 

3990 

56  16  58 

3949 

54  51  47 

3980 

a  Pegasi 

E. 

73  52  14 

3199 

72  24  40 

3149 

70  57  30 

3169 

69  30  44 

3189 

Sun 

E. 

79    1  28 

3145 

77  34  13 

3160 

76    7  16 

3175 

74  40  37 

3189 

18 

Spica 

W. 

87  57    1 

9911 

89  29    6 

9999 

91     0  57 

9939 

92  32  35 

9949  ! 

W. 

75  16  20 

9865 

76  49  24 

9875 

78  22  15 

9885 

79  54  53 

9894  , 

Antares 

W. 

42  35  3:3 

3091 

44    5  20 

3093 

45  35    4 

3096 

47    4  44 

3000 

Fomalhaut 

E. 

47  55    9 

3459 

46  33  51 

3493 

45  13  19 

3536 

43  53  35 

3589  , 

a  Pegasi 

E. 

62  23    3 

3997 

60  58  48 

3390 

59  35    0 

3344 

58  11  39 

3369i 

Sun 

E. 

67  31  24 

3953 

66    6  18 

•    3965 

64  41  26 

3977 

63  16  48 

3988, 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

!l 

Name  *nd  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 

Diff. 

xvnih 

P.  L. 

of 

I>i£ 

XXP>. 

P.L. 

of 

Diff. 

9 

Antares 

E. 

7f  14  29 

9019 

75  2l'  24 

9091 

73  28  23 

9095 

7\  35  27 

9096 

10 

Saturn 

W. 

80  49    3 

1960 

82  42  59 

1904 

84  36  43 

9001 

86  30  15 

9010 

Pollux 

W. 

74  29  26 

9050 

76  21  43 

9055 

78  13  51 

9069 

80    5  48 

9071  1 

Regulus 

W. 

3d  13  40 

1988 

40    7  43 

1989 

42    1  34 

1997 

43  55  13 

9006! 

JUPITXE 

E. 

28  54  48 

9000 

27     1  14 

9019 

25    7  58 

9096 

23  15    4 

90491 

Antares 

E. 

62  12  50 

9004 

60  20  56 

9074 

58  29  17 

9066 

56  37  5e 

9008 

11 

Satdrit 

W. 

95  54    9 

9064 

97  46    3 

9077 

99  J}7  38 

9090 

101  28  53 

9103 

Reguliis 

W. 

53  19  42 

)»59 

55  11  44 

9079 

57    3  27 

9085 

58  54  50 

9098 

Antares 

E. 

47  26  35 

9180 

45  37  37 

9900 

43  49  10 

9993 

42    1  16 

9946 

12 

Regulus 

W. 

68    6  17 

9173 

69  55  25 

9190 

71  44    8 

9906 

73  32  27 

9993 

Antares 

E. 

33  11  36 

9401 

31  28    3 

9449 

29  45  28 

9489 

28    3  5!^ 

9541 

Sun 

E. 

135  34  26 

9485 

133  52  52 

9509 

132  11  42 

9590 

130  30  57 

9538 

13 

Re^ulns 
Spica 

W. 

82  27  36 

9311 

84  13  20 

9399 

85  58  37 

9347 

87  43  28 

9366 

W. 

29  20  42 

9417 

31     3  52 

9495 

.M2  4Cy  51 

9434 

34  29  37 

9445 

nAquilsB 

E. 

69  33    8 

9888 

68    0  34 

9990 

66  28  41 

9955 

64  57  32 

9991 

Sun 

E. 

122  13  32 

9639 

120  35  21 

9659 

1 18  57  36 

9671 

117  20  17 

9690 

14 

Re|rulu8 
Spica 

W. 

96  21    7 

9458 

98    3  20 

9475 

99  45    8 

9494 

101  26  30 

9519 

W. 

42  59    8 

9519 

44  40    4 

9597 

46  20  39 

9543 

48    0  53 

9559; 

Jupiter 

W. 

29  49  51 

9465 

31  31  54 

9480 

aj  13  36 

9495 

34  54  56 

9511  ! 

a  Aquilse 

E. 

57  33  40 

3199 

56    7  30 

3948 

54  42  18 

3300 

53  18    6 

3353 

Fomalhau^ 

E. 

89  37  33 

9745 

88     I  5:^ 

9763 

86  26  37 

9789 

84  51  46 

9809 

Sun 

£. 

109  20  15 

9789 

107  45  ai 

9809 

106  11  17 

9898 

104  37  26 

9848 

15 

Spica 

W. 

5(5  10  39 

9637 

57  54  44 

9653 

59  32  27 

9669 

61    9  49 

9684 

Jupiter 

W. 

43  16    4 

9591 

44  55  U 

9607 

46  a3  56 

9693 

48  12  20 

9638 

a  Aquilte 

E. 

46  33  53 

3685 

45  16  50 

3766 

44     1   12 

3854 

42  47    5 

3949 

Foronlhunt 

E. 

77    4    3 

9905 

75  31  51 

9997 

74    0    6 

9949 

72  28  49 

9971 

Sun 

E. 

96  54  23 

9949 

95  22  58 

9969 

93  51  57 

99M 

92  21  19 

9997 

16 

Spica 

W. 

69  11  37 

9758 

70  47    0 

.  9779 

72  22    4 

9787 

73  56  49 

9801 

Jupiter 

W. 

56  19    8 

9714 

57  55  -^9 

9798 

59  31  32 

U741 

61     7  17 

9755 

Fomalhaut 

E. 

64  59  31 

3089 

63  31    8 

3114 

62    3  15 

3138 

60  35  52 

3165 

Sun 

E. 

84  53  34 

3089 

83  25    3 

3099 

81  56  52 

3115 

80  29    1 

3130 

17 

Spica 

W. 

81  46  15 

9865 

83  19  19 

9876 

84  52    8 

9688 

86  24  42 

9900 

Jupiter 

W. 

69     1  38 

9819 

70  35  41 

9831 

72    9  29 

9849 

73  43    2 

9654  ! 

Antares 

W. 

36  35  53 

3013 

38    5  50 

3013 

39  35  47 

3014 

41     5  42 

3018 

Fomalhaut 

E. 

53  27  Vi 

3311 

52    3  13 

3344 

50  39  52 

3378 

49  17  10 

3414 

a  Pegasi 

E. 

68    4  22 

3909 

66  38  24 

3931 

65  12  51 

3953 

63  47  44 

3975 

Sun 

E. 

73  14  15 

3903 

71  48    9 

3916 

70  22  19 

3999 

68  56  44 

3941 

,  '^ 

Spica 

W. 

94    4     1 

9961 

95  35  15 

9961 

97    6  17 

9970 

98  37    7 

9980  , 

Jupiter 

W. 

81  27  19 

9904 

62  59  as 

9913 

84  31  35 

9999 

86    326 

9931  ! 

! 

Antares 

W. 

48  34  19 

3035 

50    3  48 

3040 

51  33  11 

3045 

53    2  28 

3049 

Fomalhaut 

E. 

42  34  41 

3639 

41  16  41 

3686 

39  59  39 

3745 

38  43  39 

3809 

aPegasi 

E. 

56  48  47 

3394 

55  26  24 

3499 

54    4  32 

3450 

52  43  12 

3479 

Sun 

E. 

61  52  23 

3999 

60  28  10 

3309 

59    4    9 

3319 

57  40  20 

3399 

54 
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xvn. 


GREENWICH  MF.AN  TIME. 

hWSAS,  DISTANCES. 

If 

Nam©  and  Direction 

Noon. 

P.L. 
of 

nib- 

P.L. 
of 

Vlh. 

P.L. 
of 

Kb. 

P.L. 
of 

r 

or  wDj^ci. 

Diff. 

IMff. 

Diff. 

Diit 

Il9 

Jupiter 

W. 

87  35    6 

3939 

0           /         // 

89    6  36 

9946 

90  37  56 

9954 

9l    9    7 

9961 

Aniares 

W. 

54  31  40 

3054 

56    0  46 

3058 

57  29  47 

3063 

58  58  42 

3068 

1 

a  Pegasi 

E. 

51  22  25 

3S10 

50    2  12 

3544 

48  42  36 

3578 

47  23  38 

3616 

Soft 

K. 

56  16  42 

3338 

54  53  15 

3348 

53  29  59 

3356 

52    6  52 

3365 

20 

Jupiter 

W. 

99  42  54 

9999 

101   13  17 

9997 

102  43  33 

3009 

104  13  43 

3006 

Antares 

W. 

66  21  54 

3089 

67  50  17 

3093 

69  18  35 

3096 

70  46  49 

3100 

a  Pegiipi 

E. 

40  59  52 

38S0 

t^J  45  41 

3910 

38  32  31 

3975 

37  20  27 

4048 

Sun 

E. 

45  13  34 

3401 

4S  51   19 

3408 

42  29  11 

3415 

41     7  11 

3490 

21 

Antaren 

W. 

78    7    0 

3115 

79  34  51 

3118 

81     2  39 

3190 

82  30  24 

.1199 

a  Aqiiilie 

W. 

38  19  26 

4696 

39  21  28 

4539 

40  24  52 

4446 

41  29  32 

4368 

i 

Son 

E. 

34  18  45 

3447 

32  57  22 

3453 

31  36    5 

3457 

30  14  53 

3463 

22 

Antares 

W. 

89  48  34 

3139 

91  16    5 

3133 

92  43  35 

3133 

94  11     4 

3134 

a  Aqiiilee 

W. 

47    8  37 

4076 

48  19    2 

4031 

49  30  11 

3990 

50  42    a 

3953 

1 

Sun 

E. 

23  30  19 

3489 

22    9  43 

3496 

20  49  14 

3503 

19  28  53 

3511 

26 

Suit 

W. 

20  22  39 

3447 

21  44    2 

3438 

23    5  36 

3499 

24  27  20 

3491 

Aldebaniii 

E. 

42  36  52 

3095 

41     7  10 

3091 

39  37  23 

3017 

38    7  31 

3019 

Saturn 

E. 

80  13  49 

3039 

78  44  24 

3034 

77  14  54 

3030 

75  45  19 

3096 

Pollux 

E. 

86  45  53 

3087 

85  17  28 

3083 

83  48  58 

3079 

82  20  23 

3076 

27 

Suif 

W. 

31   18  21 

3380 

32  41     0 

3379 

34    3  48 

3364 

35  26  46 

3356 

Aldebarnii 

E. 

30  36  40 

9986 

29    6  10 

9981 

27  35  33 

9975 

26    4  49 

9909 

Saturn 

E. 

68  15  59 

3001 

66  45  48 

9997 

65  15  31 

S991 

63  45    7 

9985 

Pollux 

E. 

74  56  12 

3053 

73  27    5 

3049 

71  57  53 

3044 

70  28  35 

3039 

28 

Sun 

W. 

42  23  54 

3314 

43  47  49 

3306 

45  11  54 

3996 

46  36  10 

3988 

Saturn 

E. 

56  11     9 

9959 

54  39  56 

9946 

5:3    8  35 

9939 

51  37    5 

9931 

Pollux 

E. 

63    0  31 

3014 

'  61  30  35 

3008 

60    0  32 

3003 

58  30  23 

9997 

Regulus 

E. 

98  37  30 

9934 

97    5  54 

9997 

95  ;m    9 

9919 

94    2  14 

9910 

29 

Sun 

W. 

53  40  18 

3936 

55     5  44 

3996 

56  31  22 

3914 

57  57  14 

3904 

a  Arietis 

W. 

29  54  25 

3495 

31   14  55 

3431 

32  36  36 

3374 

33  59  22 

3393 

Venus 

W. 

26  23  42 

3386 

27  46  14 

3370 

29    9    5 

3353 

30  32  15 

3337 

Saturn 

E. 

43  57    4 

9890 

42  24  32 

9881 

40  51  49 

9873 

39  18  55 

9864 

Pollux 

E. 

50  58    0 

9979 

49  27  12 

9967 

47  56  18 

9963 

46  25  19 

9959 

Regulus 

E. 

86  19  57 

9866 

84  46  55 

9856 

a3  13  40 

9846 

81  40  12 

9836 

30 

Sun 

W. 

65  10    2 

3149 

m  37  21 

3199 

68    4  55 

3116 

69  32  45 

3109 

a  Arietis 

W. 

41     6  30 

3194 

42  34  11 

3091 

44    2  31 

3069 

45  31  27 

3034 

Venus 

W. 

37  32  38 

3960 

38  57  36 

3946 

40  22  52 

3999 

41  48  27 

3914 

Saturn 

E. 

31  31  31 

9818 

29  57  27 

9809 

28  23  II 

9800 

26  48  43 

9799 

Pollux 

E. 

38  49  19 

9948 

37  18     1 

9948 

35  46  43 

9950 

34  15  28 

9954 

Regulus 

E. 

73  49  27 

9781 

72  14  34 

9769 

70  ;J9  25 

9756 

69    4    0 

9744 

31 

Sun 

W. 

76  56  14 

3030 

78  25  50 

3014 

79  55  45 

9999 

81  25  59 

9983 

a  ArietiH 

W. 

53    4  a5 

9906 

54  36  46 

9883 

5(i    9  27 

9860 

57  42  37 

9838 

Venus 

W. 

49     1     2 

3133 

50  28  31 

3117 

51  56  20 

3101 

53  24  29 

3083 

Aldebaran 

W. 

19    6  15 

9678 

20  43  24 

9664 

22  20  52 

9649 

23  58  40 

9635 

Regulus 

E. 

61     2  40 

9678 

59  25  30 

9663 

57  48     I 

9649 

56  10  13 

963S 

xvm. 
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GREENWICH  MEAN  TIME. 

« 

LUNAB  DISTANCES. 

1^ 

P.L. 

P.L. 

P.L. 

P.L. 

1^ 

Name  And  Direotlon 
of  Object. 

Midnight. 

of 
Diff. 

XVb 

of 
D\tt. 

xvinh. 

of 
Plff. 

9981 

XXP>* 

of 

Dur. 

19 

Jupiter 

W. 

9^40    9 

9968 

95  11     5 

9974 

96  4147 

98  12  24 

9966 

Antares 

W. 

60  27  31 

3078 

61  56  15 

3077 

63  24  53 

3081 

64  53  26 

3086 

a  Pegasi 

E. 

46    5  21 

3656 

44  47  47 

3699 

43  30  59 

3745 

42  14  59 

3706 

Sun 

K. 

50  43  55 

3379 

49  21     7 

3360 

47  58  28 

3387 

46  35  57 

3394 

20 

Jupiter 

W. 

105  43  48 

3011 

107  13  47 

3016 

108  43  40 

3090 

110  13  28 

3093 

ADtares 

W. 

72  14  59 

3103 

73  43    5 

3106 

75  11     7 

3110 

76  39    5 

3119 

a  Pegasi 

E. 

36    9  35 

4199 

35    0    1 

49.8 

33  51  52 

4318 

32  45  16 

4431 

Suit 

E 

39  45  17 

3496 

38  23  30 

3431 

37     1  49 

3437 

35  40  14 

3449 

21 

Antares 

W. 

a3  58    7 

3194 

85  25  47 

3196 

86  53  25 

3198 

88  21     1 

3130 

a  Aquilas 

W. 

42  35  22 

4997 

43  42  17 

4934 

44  50  11 

4177 

45  58  59 

4195 

Suw 

E. 

28  53  47 

3467 

27  32  46 

3479 

26  11  51 

3478 

24  51     2 

3483 

22 

Antares 

W. 

95  38  32 

3136 

97    5  58 

3137 

98  33  23 

3138 

100    0  46 

3130 

a  Aquilfe 

W. 

51  54  26 

3919 

53    7  27 

3887 

54  21     0 

3858 

55  35    2 

3839 

Sun 

E. 

18    8  41 

3591 

16  48  40 

3534 

15  28  53 

3550 

14    9  24 

3570 

26 

Sun 

W. 

25  49  13 

3419 

27  11   16 

3403 

28  3:3  29 

3395 

29  55  51 

3388 

Aldebaran 

E. 

36  37  33 

3007 

a5    7  29 

3003 

33  37  19 

9997 

32    7    3 

9999 

Saturn 

E. 

74  15  39 

3099 

72  45  53 

3017 

71   16    1 

3019 

69  46    3 

3007 

Pollux 

E. 

80  51  44 

3079 

79  23    0 

3067 

77  54  10 

3009 

76  25  14 

3057 

27 

Sun 

W. 

36  49  53 

3348 

38  13    9 

3340 

39  .36  34 

3339 

41    0    9 

3393 

Aldebaran 

E. 

24  :\S  58 

9969 

23    2  58 

9956 

21  31  50 

9950 

20    0  34 

9949 

Saturn 

E. 

62  14  35 

9978 

60  43  55 

9973 

59  13    8 

9966 

57  42  13 

9059 

Pollux 

E. 

68  59  11 

3034 

67  29  41 

3099 

66    e^  4 

3094 

64  30  21 

3018 

28 

Sun 

W. 

48    0  36 

3978 

49  25  13 

3968 

50  50    2 

3957 

52  15    4 

3947 

Saturn 

E. 

50    5  25 

9993 

48  33  35 

9915 

47     I  35 

9907 

45  29  25 

9898 

Pollux 

E. 

57    0    7 

9993 

55  29  45 

9987 

5.3  59  16 

9989 

52  28  41 

9977 

Regulus 

E. 

92  30    8 

9909 

90  57  52 

9t!i94 

8J)  25  25 

9885 

87  52  47 

9876 

29 

Sun 

W. 

59  23  19 

3109 

60  49  38 

3180 

62  16  11 

3168 

63  42  59 

3155 

a  Arietis 

W. 

35  -23    7 

3976 

36  47  46 

3934 

38  13  15 

3194 

39  39  31 

3158 

Venus 

W. 

31  55  44 

3391 

33  19  31 

3306 

34  43  36 

3991 

36    7  58 

3976 

Saturn 

E. 

37  45  50 

9855 

36  12  a3 

9845 

34  39    4 

9836 

33    5  23 

9896 

Pollux 

E. 

44  54  15 

9955 

43  23    6 

9959 

41  51  53 

9950 

40  20  37 

9948 

Regulus 

E. 

80    6  31 

9896 

78  32  37 

9815 

76  58  28 

9804 

75  24    5 

9799 

30 

Sun 

W. 

71     0  52 

3088 

72  29  16 

3074 

73  57  57 

3060 

75  26  56 

3044 

a  Arietis 

W. 

47    0  58 

3005 

48  31     4 

9979 

50     1  43 

9954 

51  32  54 

9930 

Ve?5US 

W. 

43  14  20 

3198 

44  40  32 

3189 

46    7    3 

3166 

47  J33  53 

3150 

Saturn 

E. 

25  14    4 

9784 

23  39  15 

9777 

22    4  17 

9779 

20  29  12 

9768 

Pollux 

E. 

32  44  18 

9961 

31  13  16 

9970 

2J)  42  25 

9989 

28  11  50 

9999] 

Regulus 

E. 

67  28  19 

9739 

65  52  21 

9718 

64  16    5 

9705 

62  39  32 

9691 

31 

Sun 

W. 

82  56  33 

9967 

84  27  27 

9951 

85  58  41 

9935 

87  30  16 

9918 

oe  Arietis 

W. 

59  16  15 

9817 

60  50  21 

9795 

62  24  55 

9774 

63  59  57 

9754 

Venus 

W. 

54  52  59 

3066 

56  21  50 

3049 

57  51    2 

3039 

59  20  35 

3014 

Aldebaran 

W. 

25  36  47 

9091 

27  15  14 

9605 

28  54    2 

9590 

30  33  11 

9574 

Regulus 

E. 

54  32    5 

9620 

52  53  37 

9605 

51  14  49 

9590 

49  35  40 

9574 

56 
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AT  GREENWICH  APPARENT  NOON. 

i 

« 

1 

J 

THE  SUN'S 

Sidereal 
Time  of 
Semi- 
diameter 

Bq  nation  of 

Time, 

to  be 

Added  to 

Subtracted 
from 

1 

1 

1 

Apparent 
Right  Aacenslon. 

h      m       8 

0  42    6.22 

Diff.  for 
1  Hour. 

Apparent 
Declination. 

Diff  for 
1  Hoar. 

Semi- 
diameter. 

Pa»8iDg 
Meridian. 

Apparent 
Time. 

Diff:  for 
1  Hoar. 

Frid. 

9.098 

N.  4  3l'  5l!'6 

+57'.'85 

16    2';  13 

64*51 

m       a 

3  58.70 

a 
0.756 

Sat. 

2 

0  45  44.62 

9.102 

4  54  57.3 

57.63 

16     1.87 

64.53 

3  40.60 

0.752 

SUN. 

3 

0  49  23.12 

9.107 

5  17  57.7 

57.40 

16     1.60 

64.55 

3  22.60 

0.747 

Mon. 

4 

0  53     1.76 

9.1  la 

5  40  52.4 

+.57.16 

16     1.33 

64.57 

3    4.73 

0.741 

Tues. 

5 

0  56  40.55 

9.120 

6     3  41.2 

56.90 

16     1.06 

64.59 

2  47.00 

0.734 

Wed. 

G 

1     0  19.50 

9.127 

6  26  23.7 

56.63 

16    0.79 

64.62 

2  29.45 

0.T27 

Thur. 

7 

1     3  58.G5 

9.136 

6  48  59.4 

+56.:^ 

16     0.52 

64.65 

2  12.11 

0.718 

Frid. 

8 

1     7  38.03 

9.145 

7   11  28.2 

56  05 

16    0.24 

64.69 

1  54.98 

0.709 

Sal. 

9 

1   11   17.64 

9.156 

7  33  49.7 

55.74 

15  59.97 

64.72 

1  38.08 

0.698 

SUN. 

10 

1   14  57.51 

9.167 

7  56     3.6 

+55.41 

15  59.69 

64.76 

1  21.45 

0.687 

Mon. 

11 

1   18  37.66 

9.179 

8  18     9.5 

55.07 

15  59.42 

64.80 

1     5.10 

0.675 

Tues. 

12 

1  22  18.12 

9.192 

8  40     7.2 

54.72 

15  59.14 

64.85 

'  0  49.05 

0.662 

Wed. 

13 

1  25  58.89 

9.206 

9     1  56.3 

+54.36 

15  58.87 

64.89 

0  33.30 

0.648 

Thur. 

14 

1  29  40.00 

^    9.220 

9  23  36.4 

53.98 

15  58.59 

64.94 

0  17.90 

0.634 

Frid. 
Sut. 

15 
16 

1  33  21.47 
1  37     3.31 

9.2.35 
9.251 

9  45     7.2 
10     6  28.5 

53.59 
+53.18 

15  58.32 
15  58.04 

64.99 
65.05 

0    2.86 

0.619 
0.603 

0  11.81 

SUN. 

17 

I  40  45.54 

9.26H 

10  27  39.9 

52.76 

15  57.77 

65.10 

0  26.10 

0.587 

Mon. 

18 

1  44  28.17 

9.285 

10  48  41.1 

.52.33 

15  57.50 

65.16 

0  39.99 

0.570 

1 

1  Tues. 

19 

1  48  11.20 

9.302 

11     9  31.8 

+51.88 

15  57.23 

65.22 

0  53.48 

0.553 

Wed. 

20 

1  51  54.65 

9.320 

11  30  11.5 

51.42 

15  56.97 

65.28 

1     6.54 

0.535 

Thur. 

21 

1  55  38.54 

9.33b 

11  50  39.9 

50.94 

15  56.71 

65.34 

1   19.17 

0.517 

Frid. 

22 

1  59  22.87 

9.357 

12  10  56.7 

+50.45 

15  56.45 

65.40 

1  31.35 

0.498 

Sat. 

23 

2     3    7.66 

9.376 

12  31     1.6 

49.95 

15  56.19 

65.47 

1  43.08 

0.479 

SUN. 

24 

2     6  52.91 

9.396 

12  50  54.2 

49.43 

15  55.94 

65.54 

1  54.36 

0.459 

Mon. 

25 

2  10  38.62 

9.415 

13  10  34.2 

+48.89 

15  55.69 

65.61 

2     5.18 

0.440 

Tues. 

26 

2  14  24.80 

9.435 

13  30     1.2 

48.34 

15  55.45 

65.68 

2  15.52 

0.420 

Wed. 

27 

2  18  11.47 

9.455 

13  49  14.9 

47.79 

15  55.21 

65.75 

2  25.37 

0,400 

Thur. 

28 

2  21  58.63 

9.476 

14     8  14.9 

+47.21 

15  54.97 

65.83 

2  34.73 

0.379 

Frid. 

29 

2  25  46.29 

9.496 

14  27     0.9 

46.62 

15  54.73 

65.90 

2  43.60 

0.359 

Sat. 

30 

2  29  34.45 

9.517 

14  45  32.5 

46.01 

15  54.50 

65.98 

2  51.97 

0.338 

SUN. 

31 

2  33  23.13 

9.539 

N.15     3  49.4 

+45.40 

15  54.27 

66.05 

2  59.83 

0.316 

N<m.-Tb 
Tl 

e  mean  time  of  sen 
le  aign  -f  prefixed 

nidiametej 
to  the  ho 

r  paaalng  may  be  found  by  s 
urly  change  of  declination  io^ 

ubtracting  C.l 
Ucatea  that  no 

8  from  th 
rthdeclin 

e  sidereal  tim< 
ationa  are  inci 

-easing. 

n. 
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AT  GREENWICH  MEAN  NOON. 

i 

■  % 

•5 
1 

1 

• 

1 

THE 

SXJN^S 

Equation  of 

Time. 

to  be 
Subtracted 

from 

Dlft  for 
1  Honr. 

Sidereal 

Time. 

or 

Right  Asceunion 

of 

Mean  Siin. 

Apparent 
Bight  Asoensioo. 

DUt  for 
1  Hoar. 

Apparent 
Declination. 

Dift  for 
1  Hour. 

Added  to 
Mean  Time. 

Frid. 

Sat. 

SUN. 

1 

2 
3 

h      m       B 

0  42     5.62 
0  45  44.06 
0  49  22.61 

a 

9.100 
9.104 
9.109 

N.   4*^31' 47.7 

4  54  53.8 

5  17  54.5 

+57.86 
57.64 
57.41 

m       a 

3  58.75 
3  40.64 
3  22.64 

0.766 
0.752 
0.747 

h     m       a 

0  38    6.87 
0  42    3.42 
0  45  59.97 

Mon. 
Tues. 
Wed. 

4 
5 
6 

0  53     1.29 

0  56  40.12 

1  0  19.12 

9.115 
9.182 
9.129 

5  40  49.5 

6  3  38.6 
6  26  21.4 

+57.17 
56.91 
56.64 

3     4.77 
2  47.04 
2  29.49 

0.741 
0.734 
0.727 

0  49  56.52 
0  53  53.08 
0  57  49.63 

Thur. 

Frid. 

Sat 

7 
8 
9 

1     3  58.32 
1     7  37.74 
1  11  17.39 

9.138 
9.147 
9.158 

6  48  57.4 

7  11  26.4 
7  33  48.1 

+56.36 
56.06 
55.75 

2  12.14 
1  55.01 
1  38.10 

0.718 
0.709 
0.698 

1     1  46.18 
1     5  42.73 
1     9  39.29 

SUN. 

Mon. 

Tues. 

10 
11 
12 

1  14  57.30 
1   18  37.50 
I  22  17.99 

9.169 
9.181 
9.194 

7  56     2.3 

8  18     8.5 
8  40     6.4 

+55.42 
55.08 
54.73 

1  21.46 
1     5.11 
0  49.05 

0.687 
0.675 
0.662 

1   13  35.84 
1   17  32.39 
1  21  28.94 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

13 
14 
15 

16 
17 
18 

1  25  58.80 
1  29  39.95 
1  33  21.46 

1  37     3.34 
1  40  45.60 
1  44  28.26 

9.208 
9.222 
9.237 

9.253 
9.269 
9.286 

9     1  55.7 
9  23  36.1 
9  45     7.2 

10    6  28.7 
10  27  40.3 
10  48  41.7 

+54.37 
53.99 
53.60 

+53.19 
52.77 
52.34 

0  33.30 
0  17.90 
0    2.86 

0.648 
0.634 
0.619 

0.603 
0.587 
0.570 

1  25  25.50 
1  29  22.05 
1  33  18.60 

1  37  15.15 
1  41  11.71 
1  45    8.26 

0  11.81 
0  26.10 
0  40.00 

Tues. 
Wed. 
Thur. 

19 
20 
21 

1  48  11.33 
1  5)  54.82 
1  55  38.74 

9.303 
9.321 
9.3:^9 

11     9  32.6 
11  30  12.5 
11  50  41.1 

+51.89 
51.43 
50.95 

0  53.49 

1  6.55 
1   19.18 

0.553 
0.535 
0.517 

1  49    4.82 
1  53     1.37 
1  56  57.92 

Frid. 
Sat 

SUN. 

22 
23 
24 

1  59  1^3.11 

2  3     7.93 
2     6  53.21 

9.368 
9.377 
9.:»7 

12  10  58.1 
12  31     3.1 
12  50  55.8 

+.50.46 
49.96 
49.44 

1  31.36 
1  43.09 
1  54.37 

0.498 
0.479 
0.459 

2    0  54.47 
2    4  51.03 

2     8  47.58 

Mon. 
Tues. 
Wed. 

25 
26 
27 

2  10  38.95 
2  14  25.16 
2  18  11.86 

9.416 
9.436 
9.456 

13  10  35.9 
13  30     3.0 
13  49  16.8 

+48.90 
48.35 
47.79 

2     5.19 
2  15.53 
2  25.39 

0.440 
0.420 
0.400 

2  12  44.14 
2  16  40.69 
2  20  37.25 

Thur. 

Frid. 

Sat. 

28 
29 
30 

2  21  59.05 
2  25  46.73 
2  29  34.91 

9.477 
9.497 
9.518 

14     8  16.9 
14  27     3.0 
14  45  34.7 

+47.21 
46.62 
46.01 

2  34.75 
2  43.62 
2  51.99 

0.379 
0.359 
0.338 

2  24  33.80 
2  28  30.35 
2  32  26.90 

SUN. 

31 

2  33  23.61 

9.540 

N.  15     3  51.7 

+45.40 

2  59.85 

0.316 

2  36  23.46 

Now.— Tl 
Tl 

1 

ifi  •emidiameter  for 
le  sign  -h  prefixed  tc 
e  inoreaaing. 

mean  nooi 
the  honrl 

1  may  be  aeaamed  the  some  aa  1 
y  change  of  declination  indicat 

^hat  for  apparen 
ea  that  north  de< 

tnoon. 
jlinationa 

Diff.  for  1  Hour, 
-f-9-.8565. 
(Table  IIL) 
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1 

i 

• 

0 

5 

a 

^ 

^ 

^ 

ht 

& 

& 

1 

91 

2 

92 

3 

93 

4 

94 

5 

95 

6 

96 

7 

97 

8 

98 

9 

99 

10 

100 

11 

101 

12 

102 

13 

103 

14 

104 

15 

105 

16 

106 

17 

107 

18 

108 

19 

109 

20 

110 

21 

111 

22 

112 

23 

113 

24 

114 

25 

115 

26 

116 

27 

117 

28 

118 

29 

119 

30 

120 

31 

121 

THE  SUN'S' 


TRUB  LONGITUDB. 


11  27    9.2 

12  26  16.6 

13  25  21.8 

14  24  24.7 
J  5  23  25.3 

16  22  23.7 

17  21  20,1 

18  20  14.4 

19  19    6.7 

20  17  57.0 

21  16  45.4 

22  15  32.1 

23  14  17.1 

24  13    03 

25  11  41.8 

26  10  21.6 

27  8  59.8 

28  7  36.3 

29  6  11.1 

30  4  44.2 

31  3  15.6 

32  1  45.2 

33  0  12.9 

33  58  38.7 

34  57     2.6 

35  55  24.5 

36  53  44.4 

37  52     2.2 

38  50  18.0 

39  48  31.8 

40  46  435 


V 


27  7.2 
26  14.5 
25  19.6 

24  22.4 
23  22.9 
22  21.2 


21 
20 
19 


17.5 

11.7 

3.9 


17  54.1 
16  42.4 
15  29.0 

14  13.9 
12  57.0 
11  38.4 

10  18.1 
8  5(S.2 
7  32.6 

6  7.3 
4  40.3 
3  11.6 

1  41.1 

0    8.7 

58  34.4 

56  58.2 
55  20.0 
53  39.8 

51  57.5 
50  13.2 
48  26.8 

46  38.4 


Diir.  for 
1  Hour. 


47.85 
47.76 
47.66 

47.57 

47.48 
47.39 

47.30 
47.22 
47.14 

47.06 
46.98 
46.91 

46.83 
46.76 
46.69 

46.62 
46.55 
46.48 

46.41 
46..34 
46.27 

46.19 
46.11 
46.03 

45.95 
45.87 
45.79 

45.70 
45.61 
45.52 

145.44 


LATITUDE. 


-  0.59 
0.48 
0.35 

-0.22 

-  0.08 
-f  0.05 

-f  0.16 
0.25 
0.31 

+  0.35 
0.36 
0.33 

+  0.28 

0.20 

+  0.09 

-  0.03 
0.16 
0.29 

-  0.41 
0.52 
0.62 

-  0.70 
0.76 
0.78 

-  0.77 
0.73 
0.66 

-  0.56 
0.45 
0.32 

-  0.19 


Logarithm   • 

of  the 

Radios  Yector 

of  the 

BaHh. 


9.9999358 
0.0000579 
0.0001802 

0.0003028 
0.0004257 
0.0005488 

0.0006721 
0.0007958 
0.0009198 

0.0010441 
0.001 1686 
0.0012931 

0.0014175 
0.0015417 
0.0016656 

0.0017890 
0.0019116 
0.0020333 

0.0021541 
0.0022738 
0.0023923 

0.0025094 
0.0026250 
0.0027392 

0.0028520 
0.0029634 
0.0030734 

0.0031822 
0.0032898 
0.0033962 

0.0035016 


Difl:  for 
1  Hour. 


+  50.9 
50.9 
51.0 

+  51.1 
51.2 
51.3 

+  51.4 
51.6 
51.7 

+  51.8 
51.8 
51.8 

+  51.8 

51.7 

"  51.5 

+  51.3 
50.9 
50.5 

+  50.1 
49.6 
49.1 

+  48  5 
47.9 
47.3 

+  46.7 
46.1 
45.6 

+  45.1 
44.6 
44.1 

+  43.7 


Mean  Time 

of 

Sidereal  Noon. 


h      m       i 

23  18  3.47 
23  14  7.57 
23  10  11.66 

23  6  15.76 
23  2  19.84  ; 
22  58  23.93 

j 

22  54  28.02  I 
22  50  32.12  I 
22  46  36.21  I 

22  42  40.30  ! 
22  38  44.39 
22  34  48.49 

22  30  52.59 
22  26  56.68 
22  23  0.77 

22  19  4.86 
22  15  8.96 
22  11  13.05 

22  7  17.14 
22  3  21.28 
21  59  25.33 

21  55  29.42 
21  51  33.51 
21  47  37.60 

21  43  41.70 
21  39  45.79 
21  35  49.88 

21  31  53.98 
21  27  58.07 
21  24  2.17 

21  20  6.26 


KOTB.— The  numbers  in  column  A  correspond  to  the  true  equinox  of  the  date;  in  column  X',  to 
the  mean  equinox  of  January  O'.O. 


IHIL  for  1  Hour, 
—  9-.8296. 
(Table  n.) 
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GREENWIOH  MEAN  TIME. 

1 
1 

• 

THE  MOON'S 

HOBIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AOB. 

Koon. 

Midnight. 

l^oon. 

Dilt  for 
IHonr. 

Hidnigfat. 

Dilt  for 
1  Hour. 

Meridian  of 
Graenwiob. 

Diff.  for 
1  Hour. 

Noon. 

1 
2 
3 

15  4L4 

15  55.3 

16  9.4 

15  48!2 

16  2.4 
16  16.3 

57  28.0 

58  19.1 

59  n.i 

2.16 
2.13 

57  53!3 

58  45.2 

59  36.2 

+2  J  3 
2.17 
2.03 

h      m 

6  20.1 

7  15.5 

8  11.7 

m 

2.28 
2.33 
2.34 

d 

7.8 
8.8 

9.8 

4 
5 
6 

16  22.7 
16  33.7 
16  41.0 

16  28.6 
16  37.9 
16  42.9 

59  59.8 

60  40.2 

61  7.0 

+1.88 

1.43 

+0.77 

60  21.4 

60  55.6 

61  14.1 

+1.68 

1.12 

+0.39 

9    8.0 
10    4.0 
10  59.7 

2.:i4 
2.33 
2.32 

10.8 
11.8 

18.8 

7 
8 
9 

16  43.5 
16  40.8 
16  33.0 

16  42.8 
16  37.4 
16  27.5 

61  16.4 

61    eji 

60  37.6 

-0.02 
0.82 
1.53 

61  13.7 
60  54.0 
60  17.4 

-0.43 
1.19 
1.82 

11  55.3 

12  51.0 

13  46.9 

2.32 
2.32 
2..33 

13.8 
14.8 
15.8 

10 
11 
12 

16  21.1 
16    6.6 
15  50.9 

16  14.1 
15  58.7 
15  43.0 

59  54.0 
59    0.6 

58    2.9 

-2.05 
2.35 
2.41 

59  28.2 
58  31.9 
57  34.1 

-2.23 
2.41 
2.37 

14  42.9 

15  38.6 

16  33.4 

2.33 
2.31 
2.25 

16.8 
17.8 
18.8 

13 
14 
15 

15  35.4 
15  21.2 
15    9.0 

15  28.1 
15  14.8 
15     3.8 

57     6.0 
56  13.9 
55  29.2 

-2.29 
2.03 
1.68 

56  39.2 
55  50.5 
55  10.1 

-2.17 
1.86 
1.50 

17  26.6 

18  17.7 

19  6.4 

2.17 

2.08 
1.98 

19.8 
20.8 
21.8 

16 
17 
18 

14  59.2 
14  52.0 
14  47.4 

14  55.3 
14  49.4 
14  45.9 

54  53.3 
54  26.8 
54    9.7 

-1.30 
0.91 
0..53 

54  38.9 
54  17.1 
54     4.4 

-1.11 
0.71 
0.35 

19  52.9 

20  37.5 

21  20.6 

1.89 
1.82 
1.77 

22.8 
23.8 

24.8 

19 
20 
21 

14  45.0 
14  44.9 
14  46.5 

14  44.7 
14  45.5 
14  47.9 

54     1.2 
54    0.5 
54     6.5 

-0.18 

+0.11 

0.38 

54    00 
54    2.7 
54  11.7 

-0.03 

+0.25 

0.49 

22    2.8 

22  44.8 

23  27.2 

1.75 
1.75 
1.79 

25.8 
26.8 

27.8 

22 
23 
24 

14  49.7 
14  54.2 
14  59.8 

14  51.8 

14  56.8 

15  3.0 

54  18.2 
54  34.7 
54  55.3 

+0.59 
0.78 
0.94 

54  25.9 

54  44.5 

55  7.0 

+0.69 
0.86 
1.01 

6 
0  10.6 
0  55.5 

1.84 
1.91 

28.8 
0.1 
1.1 

25 

26 
27 

15    6.4 
15  14.0 
15  22.5 

15  10.0 
15  18.1 
15  27.1 

55  19.5 

55  47.4 

56  18.6 

+1.08 

i.2:j 

1.37 

55  33.0 

56  2.6 
56  35.5 

+1.16 
1.30 
1.44 

1  42.4 

2  31.5 

3  22.7 

2.00 
2.09 
2.18 

2.1 
3.1 
4.1 

28 
29 
30 

15  31.9 
15  42.1 
15  53.0 

15  36.9 
15  47.5 
15  58.5 

56  53.2 

57  30.9 

58  10.7 

+1.51 
1.62 
1.68 

57  11.7 

57  50.6 

58  30.9 

+1.57 
1.66 
1.68 

4  15.7 

5  9.8 

6  4.3 

2.24 
2.27 
2.27 

5.1 
6.1 
7.1 

31 

16    3.9 

16    9.3 

58  51.0 

+1.66 

59  10.6 

+1.60 

6  58.8 

2.26 

8.1 

60 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BightAgoenrion. 

Diff.for 
IMinnte. 

DeoUxiation. 

Dlftfor 
iMinate 

Eoar. 

BightAsoension. 

Difttor 
IMinnte. 

Declination. 

DiiRtor 
IKinnte. 

FEIDAT  1. 

SUNDAY  3. 

h    m      8 

8 

O      '    /         $1 

tt 

h    m      8 

8 

O          $         II 

M 

0 

6  44  21.29 

9.3487 

N.19  17  30.6 

0.493 

0 

8  39    9.81 

9.4198 

N.16  40  17.0 

6.061 

1 

6  46  42.17 

9.3493 

19  16  57.6 

0.606 

1 

8  41  35.01 

9.4903 

16  34    9.9 

6.174 

2 

6  49    3.21 

9.3519 

19  16  17.9 

0.718 

2 

8  44    0.24 

9.4907 

16  27  56.1 

6.987 

3 

6  51  24.40 

9.3544 

19  15  31.4 

0.839 

3 

8  46  25.49 

9.4910 

16  21  35.5 

6.399 

4 

6  53  45.73 

9.3568 

19  14  38.0 

0.947 

4 

8  48  50.76 

9.4914 

m  15    8.2 

6.511 

5 

6  56    7.21 

9.3599 

19  13  37.8 

1.061 

5 

8  51  16.06 

9.4918 

16    8  34.2 

6.699 

6 

6  58  28.83 

9.3615 

19  12  30.7 

1.176 

6 

8  53  41.38 

9.4991 

16     1  .53.6 

6.739 

7 

7    0  50.59 

9.3638 

19  11   16.7 

1991 

7 

8  56    6.71 

9.4993 

15  55    6.3 

6.649  , 

8 

7    3  12.49 

9.3661 

19    9  55.8 

1.406 

8 

8  58  32.05 

9.4995 

15  48  12.5 

6.959  ; 

9 

7    5  34.52 

9.3683 

19    8  28.0 

1.599 

9 

9    0  57.41 

9.4997 

15  41   12.1 

1M\ 

10 

7    7  56.68 

9.3704 

19    6  53.2 

1.637 

10 

9    3  22.78 

9.4998 

15  34    5.2 

7.169 

11 

7  10  18.97 

9.3796 

19    5  11.5 

1.753 

11 

9    5  48.15 

9.4999 

15  26  51.8 

7.977 

12 

7  12  41.39 

9^^747 

19    3  22.8 

1.870 

12 

9    8  13.53 

9.4930 

15  19  31.9 

7.385 

13 

7  15    3.93 

9.3767 

19    1  27.1 

1.987 

13 

9  10  38.91 

9.4930 

15  12    5.6 

7.499 

14 

7  17  26.59 

9.3787 

18  59  24.4 

9.103 

14 

9  13    4.29 

9.4931 

15    4  32.9 

7.597 

15 

7  19  49.37 

9.3807 

18  57  14.8 

9.919 

15 

9  15  29.68 

9.4939 

14  56  53.9 

7.709 

16 

7  22  12.27 

9.3896 

18  54  .58.2 

9.336 

16 

9  17  55.07 

9.4931 

14  49    8.6 

tjfffi 

17 

7  24  35.28 

9.3844 

18  52  34.5 

9.453 

17 

9  20  20.45 

9.4999 

14  41  17.0 

7i»19 

18 

7  26  58.40 

9.3669 

18  50    3.8 

2.570 

18 

9  22  45.82 

9.4998 

14  33  19.1 

8.016 

19 

7  29  21.63 

9.3880 

18  47  26.1 

9.687 

19 

9  25  11.18 

9.4997 

14  25  1.5.1 

8.118 

20 

7  31  44.96 

9.3897 

18  44  41.3 

9.805 

20 

9  27  36.54 

9.4996 

14  17    5.0 

8.990 

21 

7  34    8.40 

9.3914 

18  41  49.5 

9.999 

21 

9  30    1.89 

9.4994 

14    8  48.7 

8.399 

22 

7  36  31.93 

9.3930 

18  38  .50.6 

3.040 

22 

9  32  27.23 

9.4999 

14    0  26.4 

8.491 

23 

7  38  55.56 

SA 

9.3946 

rUED. 

N.18  35  44.7 
A.Y  2. 

3.157 

23 

9  34  52.56 
M 

9.4990 

ONDA 

N.13  51  58.2 
T  4. 

8.590 

0 

7  41  19.29 

9.3969 

N.18  32  31.8 

3.974 

0 

9  37  17.87 

9.4917 

N.13  43  24.0 

8.619 

1 

7  43  43.11 

9.3977 

18  29  11.8 

3.399 

1 

9  39  43.17 

9.4915 

13  34  4:3.9 

8.717 

2 

7  46    7.01 

9.3991 

18  25  44.7 

3.510 

2 

9  42    8.45 

9.4919 

13  25  57.9 

8.815 

8 

7  48  31.00 

9.4006 

18  22  10.6 

3.697 

3 

9  44  33.71 

9.4909 

13  17   ai 

8.911 

4 

7  50  55.08 

9.4010 

18  18  29.4 

3.745 

4 

9  46  .58.96 

9.4906 

13    8    8.6 

9.006 

5 

7  53  19.23 

9.403-2 

18  14  41.2 

3.869 

5 

9  49  24.18 

9.4909 

12  59    5.4 

9.100 

6 

7  55  43.46 

9.4045 

18  10  46.0 

3.979 

6 

9  51  49.38 

9.4198 

12  49  56:6 

9.193 

7 

7  58    7.77 

9.4057 

18    6  43.7 

4.096 

7 

9  54  14.56 

9.4195 

12  40  42.2 

9.986 

8 

8    0  32.15 

9.4068 

18    2  34.4 

4.913 

8 

9  56  39.72 

9.4191 

12  31  22.2 

9.378 

9 

8    2  56.59 

9.4079 

17  58  18.1 

4.331 

9 

9  59    4.85 

9.4187 

12  21  56.8 

9.468 

10 

8    5  21.10 

9.4090 

17  53  54.7 

4.448 

10 

10    1  29.96 

9.4189 

12  12  26.0 

9.558 

11 

8    7  45.67 

9.4101 

17  49  24.3 

4.565 

11 

10    3  55.04. 

9.4177 

12    2  49.8 

9.647 

12 

8  10  10.31 

9.4111 

17  44  46.9 

4.689 

12 

10    6  20.09 

9.4179 

11  53    8.3 

9.735 

13 

8  12  35.00 

9.4190 

17  40    2.5 

4.798 

13 

10    8  45.11 

9.4168 

11  43  21.6 

9.839 

14 

8  14  59.75 

9.4130 

17  a5  11.1 

4.914 

14 

10  11   10.11 

9.4164 

11  33  29.7 

94)06 

15 

8  17  24.56 

9.4139 

17  30  12.8 

5.0-39 

15 

10  13  a5.08 

9.4159 

11  23  32.7 

9.999 

16 

8  19  49.42 

9.4147 

17  25    7.6 

5.145 

16 

10  16    0.02 

9.4154 

11   13  .30.7 

10.074 

17 

8  22  14.3:3 

9.4155 

17  19  55.4 

5.961 

17 

10  18  24.93 

9.4150 

11    3  23.8 

10.156 

18 

8  24  39iM 

9.4169 

17  14  36.2 

5.377 

18 

10  20  49.82 

9.4145 

10  53  12.0 

10.937 

19 

8  27    4.27 

9.4168 

17    9  10.1 

5.499 

19 

10  23  14.67 

9.4139 

10  42  55.3 

10.318 

20 

8  29  29.30 

9.4175 

17    3  37.2 

5.606 

20 

10  25  39.49 

9.4134 

10  32  33.8 

10.397 

21 

8  31  54.37 

9.4189 

16  57  57.4 

6.790 

21 

10  28    4.28 

9.4190 

10  22    7.7 

10.474 

22 

8  34  19.48 

9.4189 

16  52  10.8 

5.834 

22 

10  30  29.04 

*  9.4193 

10  11  36.9 

10.551 

2:} 

8  36  44.63 

9.4194 

\Q  46  17.3 

5.948 

23 

10  32  53.76 

9.4117 

10    1     1.5 

10.697 

24 

8  39    9.81 

9.4198 

N.16  40  17.0 

6.061 

24 

10  35  18.45 

9.4119 

N.  9  50  21.7 

10.700 

VI. 
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GBBEKWIGH  MEAN  TQfE. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

HiNir. 

BighiAMMukm. 

Diftfor 
iMinnte. 

Biff  for 
iMfamte. 

Hour. 

Bight  AMendon. 

DifKfor 
IHinnto. 

DMUnfttlon. 

Diltfor 

Tl 

JESI>i^ 

lT  6. 

THXJESDAY  7. 

h    m     • 

8 

0           1            M 

II 

h    m     8 

8 

0        i        n 

// 

0 

10  35  ia45 

8.4119 

N.  9  50  21.7 

10.700 

0 

12  30  30.76 

9.3939 

N.  0  17  22.4 

19.601 

1 

10  37  43.11 

8.4107 

9  39  37.5 

10.773 

1 

12  32  54.a5 

9.3931 

N.  0    4  46.3 

19.609 

2 

10  40    7.74 

9.4109 

9  28  48.9 

10.845 

2 

12  a5  17.93 

9.3930 

S.  0    7  49.9 

19.609 

3 

10  42  32.33 

9.4090 

9  17  56.1 

10.915 

3 

12  37  41.51 

9.3930 

0  20  26.0 

19.001 

4 

10  44  56.89 

9.4091 

9    6  59.1 

10.984 

4 

12  40    5.09 

9.3930 

0  33    2.0 

19.598 

5 

10  47  21.42 

9.4085 

8  55  58.0 

11.059 

5 

12  42  28.67 

9.3930 

0  45  37.7 

19.593 

6 

10  49  45.91 

9.4079 

8  44  52.8 

11.119 

6 

12  44  52.25 

9.3931 

0  58  13.1 

19.587 

7 

10  52  10.37 

9.4074 

8  33  43.7 

11.184 

7 

12  47  15.84 

9.3909 

1   10  48.1 

19.578 

8 

10  54  34.80 

9.4009 

8  22  30.7 

11.948 

8 

12  49  39.43 

9.3939 

1  23  22.5 

19.568 

9 

10  56  59.20 

9.4064 

8  11  13.9 

11.311 

9 

12  .52    3.02 

9.3933 

1  35  56.3 

19.557 

10 

10  59  23.57 

9.4058 

7  59  53.4 

ll;379 

10 

12  54  26.62 

9.3934 

1  48  29.4 

19.544 

11 

11     1  47.90 

9.4069 

7  48  29.3 

11.439 

11 

12  56  50.23 

9.3935 

2     1     1.6 

19.500 

12 

n     4  12.20 

9.4047 

7  37     1.6 

11.491 

12 

12  59  13.84 

9.3936 

2  13  32.9 

19.513 

13 

11     6  36.47 

9.4049 

7  25  30.4 

11.547 

13 

13     1  37.46 

9.3937 

2  26    3.2 

19.496   1 

14 

11     9    0.71 

9.4037 

7  13  55.9 

11.609 

14 

13    4     1.09 

9.3039 

2  38  32.4 

19.476 

15 

11  11  24.92 

9.4039 

7    2  18.1 

11.657 

15 

13    6  24.73 

9.394^ 

2  51    o;3 

19.454 

16 

11  13  49.10 

9.4097 

6  50  37.0 

11.711 

16 

13    8  48.38 

9.3943 

3    3  26.^ 

19.439 

17 

11  16  13.25 

9.4099 

6  38  52.8 

11.769 

17 

13  11   12.04 

9.3945 

3  15  52.2 

19.409 

18 

11  18  37.36 

9.4017 

6  27    5.6 

11.819 

18 

13  13  35.72 

9.3947 

3  28  16.0 

19.383 

19 

11  21     1.45 

9.4019 

6  15  15.4 

11.860 

19 

13  15  59.41 

9.3949 

3  40  38.1 

19J65 

20 

11  23  25.51 

9.4007 
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21   15  33.34 

9.0984 

15     1  34.2 

6.465  , 

12 

19  36  17.07 

9.1088 

18  44  20.0 

9.780 

12 

21  17^4.94 

9J«50 

'    14  55    4.4 

6.598 

13 

19  38  28.89 

9.1059 

18  41  30.4 

9.879 

13 

21   19  36..34 

9.0917 

14  48  30.8 

6.591 

14 

19  40  40.49 

9.1015 

18  38  a5.3 

9.965 

14 

21  21  37.55 

9.0185 

14  41  .53.5 

6.653 

15 

19  42  51.86 

9.1877 

18  :35  34.6 

3.057 

15 

21  23  .38..5(> 

9.0153 

14  .35  12.4 

6.715 

.    16 

19  45    3.01 

9.1840 

18  .32  28.4 

3.148 

16 

21  25  .39.38 

9.0191 

14  28  27.7 

6.775  1 

17 

19  47  13.94 

9.1803 

18  29  1G.8 

3.938 

17 

21  27  40.01 

9.0080 

14  21  39.4 

6.835 

18 

19  49  24.65 

9.1766 

18  25  59.8 

3.398 

18 

21  29  40.45 

9.0057 

14  14  47.5 

6.894  : 

1   19 

19  51  35.13 

9.1798 

18  22  37.4 

3.417 

19 

21  31  40.70 

9.0096 

14    7  .52.1 

6.059  i 

20 

19  53  45J39 

9.1601 

18  19    9.7 

3.506 

20 

21  3:^  40.76 

1.9995 

14    0  5.3.2 

7.011 

1  21 

19  55  55.43 

9.1654 

18  15  36.7 

3^94 

21 

21  .35  40.64 

1.9964 

13  53  50.8 

7.060 

1  22 

19  58    5.24 

9.1617 

18  11  58.4 

3.689 

22 

21  37  40.3:3 

1.9933 

13  46  44.9 

7.197 

!  23 

2D    0  14.83 

9.1580 

18    8  14.9 

3.768 

2:) 

21  .3J)  .39.84 

1.9903 

13  39  35.6 

7.183 

1  24 

20    2  24.20 

9.1549 

S.18    4  26.3 

3.863 

24 

21  41  39.17 

1.9873 

S.13  32  22.9 

7.930 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aaoension. 

Diltfor 
iKinute. 

Diff.for 
1  Minute 

Hour. 

Diflllbr 
IMinato. 

DUTfor 
IKinato. 

SUNDAY  17. 

TUESDAY  19. 

b    m      s 

s 

Oil! 

// 

li    m      8 

8 

^      0      '      _"-, 

tt 

0 

21  41  39.17 

1.9873 

8. 13  32  22.9 

7.339 

0 

23  14  12.63 

1.8831 

8.  6  51  55.7 

9.995 

1 

21  43  38.32 

].9843 

13  25    6.9 

7.993 

1 

23  16    5.58 

1.8818 

6  42  41.4 

9.959 

2 

21  45  37.29 

1.9614 

13  17  47.7 

7.347 

2 

23  17  58.45 

1.8806 

6  33  25.5 

9.979 

3 

21  47  36.09 

1.9786 

13  10  25.2 

7.409 

3 

23  19  51.25 

1.8794 

6  24    8.0 

9.305 

4 

21  49  34.72 

1.9757 

13    2  59.4 

7.456 

4 

23  21  43.98 

1.8783 

6  14  48i) 

9.330 

5 

21  51  33.17 

1.9798 

12  55  30.5 

7.509 

5 

23  23  36.64 

1.8779 

6    5  28.4 

9.354 

6 

21  53  31.45 

1.9099 

12  47  58.4 

7.561 

6 

23  25  29.24 

1.8769 

5  56    6.4 

9.379 

7 

21  .55  29.56 

1.9671 

12  40  23.2 

7.612 

7 

23  27  21.78 

1.8759 

5  46  42.9 

9.403 

8 

21  57  27.51 

1.9644 

12  32  44.9 

7.663 

8 

23  29  14.26 

1.8742 

5  37  18.0 

9.497 

9 

21  59  2.5.29 

1JW17 

12  25    3.6 

7.713 

9 

23  31    6.68 

1.8732 

5  27  51.7 

9.4.^1 

10 

22    1  22.91 

1.9S00 

12  17  19.3 

7.763 

10 

2:3  32  59.05 

1.8793 

5  18  24.0 

9.479 

11 

22    3  20.37 

1.9563 

12    9  32.0 

7.812 

11 

23  34  51.36 

1.8714 

5    8  55.0 

9.493 

12 

22    5  17.67 

1.9537 

12    1  41.8 

7.861 

12 

23  36  43.62 

1.8706 

4  59  24.8 

9.514 

13 

22    7  14.82 

1.9511 

11  53  48.7 

7.909 

13 

23  38  35.84 

1.8699 

4  49  .53.3 

9.535 

14 

22    9  11.81 

1.9485 

11  45  52.7 

7.957 

14 

23  40  28.01 

1.8699 

4  40  20.6 

9.555 

15 

22  11     8.64 

1.9459 

1 1  37  53.9 

8.003 

15 

23  42  20.14 

1.8685 

4  30  46.7 

9.575 

16 

22  13    5.32 

1.9435 

11  29  ,52.3 

8.049 

16 

2:3  44  12.23 

1.8678 

4  21  11.6 

9.594 

17 

22  15     1.86 

1.9411 

11  21  48.0 

8.095 

17 

23  46    4.28 

1.8679 

4  11  35.4 

9.619 

18 

22  16  58.25 

1.9386 

1 1   13  40.9 

8.141 

18 

23  47  56.30 

1.8667' 

4     1  58.2 

9.629 

19 

22  18  54J50 

1.9369. 

11     5  31.1 

&ie5 

19 

23  49  48.28 

1.8669 

3  52  20.0 

9.645 

20 

22  20  50.60 

Ijn39 

10  57  18.7 

8.298 

20 

23  51  40.24 

1.8657 

3  42  40.8 

9.689 

21 

22  22  46.56 

1.9316 

10  49    3.7 

8.271 

21 

23  53  32.17 

1.8653 

3  33    0.6 

9.678 

22 

22  24  42.39 

1.9993 

10  40  46.1 

8.314 

22 

23  55  24.08 

1.8649 

3  23  19.4 

9.694 

23 

22  26  38.08 
M( 

1.9970 

)NDA^ 

8.10  32  26.0 

sr  18. 

8.357 

23 

23  57  15.96 
WEI 

1.8645 

)NESD 

8.  3  13  37,3 
AY  20. 

9.708 

0 

22  28  33.63 

1.9947 

8.10  24    3.3 

8.398 

0 

23  59    7.82 

1.8649 

8.  3    3  54.4 

9.799 

22  30  29.05 

1.9996 

10  15  38.2 

8.439 

1 

0    0  59.67 

1.8640 

2  54  10.6 

9.736 

2 

22  32  24.34 

14»05 

10    7  10.6 

8.480 

2 

0    2  51.50 

1.8637 

2  44  26.0 

9.749 

3 

22  34  19.51 

1.9184 

9  58  40.6 

8.590 

3 

0    4  43.31 

1.8634 

2  34  40.7 

9.762 

4 

22  36  14.55 

1.9163 

9  50    8.2 

8.559 

4 

0    6  35.11 

1.8633 

2  24  54.6 

9.774 

5 

22  38    9.47 

1.9143 

9  41  33.5 

8.598 

5 

0    8  26.91 

1.8639 

2  15    7.8 

9.785 

6 

22  40    4.27 

1.9193 

9  32  .56.5 

8.636 

6 

0  10  18.70 

1.8639 

2    5  20.4 

9.796 

7 

22  41  58.05 

1.9104 

9  24  17.2 

8.673 

7 

0  12  10.49 

1.8639 

1  55  32.3 

9.807 

8 

22  43  53.52 

1.9085 

9  15  .35.7 

8.710 

8 

0  14    2.28 

1.8639 

1  45  43.6 

9.816 

9 

22  45  47.97 

1.9066 

9    6  52.0 

8.746 

9 

0  15  54.07 

1.8633 

1  35  54.4 

9.825 

10 

22  47  42.31 

1.9047 

8  58    6.2 

8.782 

10 

0  17  4.5.87 

1.8634 

J  26    4.6 

9.833 

11 

22  49  :}6.54 

1.9099 

8  49  18.* 

8.817 

11 

0  19  37.68 

1.8635 

1   16  14.4 

9.841 

12 

22  51  30.6() 

1.9019 

8  40  28.1 

8.852 

12 

0  21  29.49 

1.8636 

1     6  23.7 

9.848 

13 

22  5:}  24.08 

1.8995 

8  31  36.0 

».886 

13 

0  2:3  21.31 

1.8638 

0  56  32.6 

0.855  1 

t   14 

22  55  I8.(>0 

1.8978 

8  22  41.8 

8.920 

14 

0  25  13.15 

1.8641 

0  46  41.1 

9.862 

'   15 

22  .57  12.41 

1.8961 

8  13  45.6 

8.953 

15 

0  27    5.01 

1.8645 

0  36  49.2 

9.867 

<   16 

22  59    6.13 

1.8945 

8    4  47.5 

8.985 

\6 

0  28  56.89 

1.8648 

0  26  57.1 

9.871 

17 

23    0  59.75 

1.8929 

7  55  47.4 

9.017 

17 

0  30  48.79 

1.8652 

0  17     4.7 

9.876 

.   18 

2:^    2  .5:i  >8 

1.8914 

7  46  45.4 

9.048 

18 

0  32  40.71 

1.8656 

8.  0    7  12.0 

9.880 

19 

2:J    4  4(».72 

1.8899 

7  37  41.6 

9.078 

19 

0  34  :32.66 

1.8661 

N.  0    2  40.9 

0.883   t 

!  20 

2:J    ()  40.07 

1  8884 

7  28  36.0 

9.108 

20 

0  36  24.G4 

1.8666 

0  12  :33.9 

9.885 

;  21 

23    8  .33.3:{ 

1.8870 

7  19  28.6 

9.138 

21 

0  :38  16.65 

1.8672 

0  22  27.1 

9.887 

22 

23  10  26.51 

1.8857 

7  10  19.4 

9.168 

22 

0  40    8.70 

1.8677 

0  32  20.4 

9.888 

23 

23  12  19.61 

1.8844 

7    1    8.4 

9.197 

23 

0  42    0.78 

1.8683 

0  42  13.7 

9.888 

|24 

23  14  12.6:3 

1.8831 

S.  6  51  55.7 

9.235 

24 

0  43  52.90 

1.8600 

N.  0  52    7.0 

9.888 
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OBEENWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BightAjMentioii. 

DifTfor 
IMIirate. 

Diir.tor 
llCinnta 

Hour. 

BlghtA80«iiBion. 

Diftfor 
llCniite. 

Dtitfor 
llfinote. 

TUT 

T&SDA 

lY  21. 

SATUEDAY  28. 

h     m      8 

8 

Oft* 

tt 

b    m      8 

8 

o         #        // 

M 

0 

0  43  52.90 

J.8690 

N.  0  52    7.0 

9.888 

0 

2  15    6.86 

1.9466 

N.  8  34  49.2 

9.137 

1 

0  45  45.06 

1.8897 

1    2   0.;^ 

9.888 

1 

2  17    3.73 

1.9491 

8  43  56.5 

9.106 

2 

0  47  37.27 

1.8705 

1  11  53.6 

9.887 

2 

2  19    0.75 

1.9516 

8  53    1.8 

9.079 

3 

0  49  29.52 

1.8713 

1  21  46.8 

9.885 

3 

2  20  57.92 

1.9541 

9    2    5.1 

9.038 

4 

0  51  21.82 

1.87» 

1  31  39.8 

9.869 

4 

2  22  55.24 

,1.9567 

9  11    6.4 

9.004 

5 

0  53  14.18 

1.8731 

I  41  32.7 

9.880 

5 

2  24  52.72 

1.9593 

9  20    5.6 

8.969 

6 

0  55    6.59 

1.8740 

1  51  25.4 

9.8n 

6 

2  26  50.36 

1.9619 

9  29    2.7 

8J33 

7 

0  56  59.06 

1.8749 

2    1  17.9 

9.873 

7 

2  28  48.15 

1.9646 

9  37  57.6 

8.897 

8 

0  58  51.58 

1.8758 

2  11  10.1 

9.868 

8 

2  30  46.11 

1.9673 

9  46  50.3 

8.859 

9 

1     0  44.16 

1.8769 

2  21     2.0 

9.809 

9 

2  32  44.23 

1.9700 

9  55  40.7 

8.891 

10 

1     2  36.81 

1.8780 

2  30  53.5 

9.856 

10 

2  34  42.51 

1.9797 

10    4  28.8 

8.789 

11 

1     4  29.52 

1.8791 

2  40  44.6 

9.848 

11 

.     2  36  40.96 

1.9756 

10  13  14:6 

8.743 

12 

1     6  22.30 

1.8809 

2  50  a5.3 

9.841 

12 

2  :38  39.58 

1.9783 

10  21  58.0 

&703 

13 

1    8  15.15 

1.8814 

3    0  25.6 

9.834 

13 

2  40  38.36 

14»19 

10  30  39.0 

8.669 

14 

1   10    8.07 

1.8897 

3  10  15.4 

9.895 

14 

2  42  37.32 

1.9841 

10  39  17.5 

SMO 

15 

1   12     1.07 

1.8840 

3  20    4.6 

9.815 

15 

2  44  36.45 

1.9669 

10  47  53.4 

8.577 

16 

1   13  54.15 

1.8853 

3  29  53.2 

9.805 

16 

2  46  35.75 

1J898 

10  56  26.8 

8.534 

17 

1   15  47;3] 

1.88M 

3  39  41.2 

9.795 

17 

2  48  35.23 

1.9997 

11     4  57.5 

8.490 

18 

1   17  40.54 

1.8879 

3  49  28.6 

9.784 

18 

2  50  IM.88 

1.9957 

11  13  25.6 

a446 

19 

1  19  33.85 

1.8893 

3  59  1.5.3 

9.779 

19 

2  52  .34.71 

1.9987 

11  21  51.0 

a401 

20 

1  21  27.26 

1.8909 

4    9     1.2 

9.759 

20 

2  54  34.72 

9.0017 

11  30  13.7 

8.355 

21 

1  23  20.76 

1.8994 

4  18  46.4 

9.746 

21 

2  56  34.91 

9JX)47 

n  38  3;).6 

a307 

22 

1  25  14.35 

1.8939 

4  28  30.8 

9.739 

22 

2  58  35.29 

9.0078 

1 1  46  50.6 

6.959 

23 

1  27    8.03 
F] 

1.8966 

N.  4  38  14.3 
'  22. 

9.717 

23 

3    0  35.85 
SI 

9.0108 

JNDAl 

N.ll  55    4.7 

8.911 

0 

1  29    1.81 

1.8971 

N.  4  47  56.9 

9.708 

0 

3    2  36.59 

9.0139 

N.12    3  16.0 

6.163 

1 

1  30  55.68 

1.8988 

4  57  38.6 

9.687 

1 

3    4  37.52 

9.0171 

12  11  24.3 

&113 

2 

1  32  49.66 

1.9005 

5    7  19;3 

9.671 

2 

3    6  38.64 

9.0909 

12  19  2!>.5 

8.069 

3 

1  34  43.74 

1.9099 

5  16  59.1 

0:654 

3 

3    8  39.95 

9.0933 

12  27  31.7 

&0I1 

4 

1  36  37.92 

1.9039 

5  26  37.8 

9.636 

4 

3  10  41.44 

9.0965 

12  35  30.8 

7.959 

5 

1  38  32.21 

1J»57 

5  36  15.4 

9.617 

5 

3  12  43.13 

9.0997 

12  43  26.7 

7.M6 

6 

I  40  26.61 

1.9078 

5  45  51.8 

9.598 

6 

3  14  45.01 

9.0399 

12  51    19.5 

7.859 

7 

1  42  21.12 

1.9095 

5  55  27.1 

9.578 

7 

3  16  47.08 

9.0369 

12  59    9.0 

7.797  i 

8 

1  44  15.75 

1.9114 

6    5     1.2 

9.558 

8 

3  18  49.35 

90396 

13    6  5.5.2 

7.749 

9 

1  46  10.49 

1.9133 

6  14  34.0 

9.537 

9 

3  20  51.82 

9UM96 

13  14  38.1 

7.687 

10 

1  48    5.35 

1.9153 

6  24    5.6 

9.515 

10 

3  22  54.48 

9U>461 

13  22  17.6 

7.630 

•   11 

1  50    0.33 

1.9173 

6  33  35.8 

9.493 

11 

3  24  57.34 

9JM94 

13  2J)  53.7 

7J>73 

12 

1  51  55.42 

1.9193 

6  43    4.7 

9.470 

12 

3  27    0.40 

9.0697 

13  37  26.4 

7.516 

13 

1  53  50.64 

1.9314 

6  52  32.2 

9.446 

13 

3  29    3.66 

9.0560 

13  44  55.G 

7.457 

14 

1  55  45.99 

1.9336 

7     1  58.2 

9.491 

14 

3  31     7.12 

9.0593 

13  52  21.2 

7.396 

15 

1  57  41.47 

1.9957 

7  11  22.7 

9.395 

15 

3  33  10.77 

9.0696 

13  59  43.1 

7.335  i 

1   1^ 

1  59  S7.0Q 

1.9979 

7  20  45.6 

9.369 

16 

3  35  14.6:} 

9.0660 

14    7     1.4 

7.974 

17 

2     1  32.82 

1.9301 

7  30    7.0 

9.343 

17 

3  37  \SM 

9.0604 

14  14  16.0 

7.919 

18 

2    3  28.69 

1.9394 

7  39  26.8 

9.316 

18 

3  30  22.96 

9.0798 

14  21  26.9 

7.150 

19 

2    5  24.70 

1.9347 

7  48  44.9 

9.988 

19 

3  41  27.43 

9.0709 

14  28  34.0 

7.087 

20 

2    7  20.85 

.  14W70 

7  58     1.3 

9.959 

20 

3  43  32.10 

9.0796 

14  35  37.3 

7.099  1 

21 

2    9  17.14 

1.9393 

8    7  16.0 

9.930 

21 

3  45  36i)8 

9.0830 

14  42  36.7 

6.957  ' 

23 

2  11  13.57 

1.9417 

8  16  28.9 

9.900 

22 

3  47  42.06 

9.0864 

14  49  32.2 

6.899 

23 

2  13  10.14 

1.9441 

8  25  40.0 

9.109 

23 

•     3  49  47.35 

9.0898 

14  56  23.7 

6.896 

24 

2  15    6.86 

1JM06 

N.  8  34  49.2 

9.137 

24 

3  51  52.84 

9.0939 

N.15    3  11.3 

6.790  1 
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GREENWICH  MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAscenBion. 

Difllfor 
1  Minute. 

DecliiiAtion. 

Difllfor 
iHinute. 

Hour. 

BightAsoenaion. 

Dlff.for 
1  Minute. 

DifTfor 
1  Minute. 

MONDAY  25. 

WEDNESDAY  27. 

h     m      B 

R 

o         #         // 

II 

b     m      8 

B 

N.18  56  31.0 

II 

0 

3  51  52.84 

9.0939 

N.15    3  11.3 

6.759 

0 

5  36  16.76 

9.9519 

9.706 

1 

3  53  58.54 

9.0967 

15    9  54.8 

6.691 

1 

5  .38  31.96 

9.9547 

18  59  10.3 

9.606 

2 

3  56    4.45 

9.1009 

15  16  34.2 

6.699 

2 

5  40  47.33 

9.9576 

19     1  43.6 

9.604 

3 

3  58  10.57 

9.1037 

15  23    9.4 

6..'V59 

3 

5  43    2.87 

9.9604 

19    4  10.8 

9.403 

4 

4    0  16.89 

9.1071 

15  29  40.5 

6.483 

4 

5  45  18.58 

9.9639 

19    6  32.0 

9.309 

5 

4    2  23.42 

9.1106 

15  36    7.3 

6.411 

5 

5  47  34.46 

9.9660 

19    8  47.1 

9.900 

6 

4    4  30.16 

9.1141 

15  42  29.8 

6.339 

() 

5  49  50.50 

9.9687 

19  10  56.0 

9MQ 

7 

4    6  37.11 

9.1176 

15  48  48.0 

6.967 

7 

5  52    6.70 

9.9713 

19  12  .58.8 

1.996 

8 

4    8  44.27 

9.1911 

15  55     1.8 

6.194 

8 

5  54  23.05 

9.9738 

19  14  55.4 

1.891 

9 

4  10  51.64 

9.1945 

16    1   11.3 

6.191 

9 

5  56  39.56 

9.9764 

19  16  45.7 

1.787 

10 

4  12  59.21 

9.I.J79 

16    7  16.3 

6.046 

10 

5  58  56.22 

9.9790 

19  18  29.8 

1.683 

11 

4  15    6.99 

9.1314 

16  13  16.8 

5.971 

11 

6    1  13.04 

9.9816 

19  20    7.7 

1.679 

12 

4  17  14.98 

9.1349  . 

16  19  12.8 

5.895 

12 

6    3  30.01 

9.9840 

19  21  39.3 

1.474 

13 

4  19  23.18 

9.1384 

16  25    4.2 

5.818 

13 

6    5  47.12 

9.9864 

19  23    4.5 

1.368 

14 

4  21  31.59 

9.1418 

16  30  50.9 

5.740 

14 

6    8    4.38 

9.9888 

19  24  23.4 

1.969 

15 

4  23  40.20 

9.1459 

16  36  3:3.0 

5.669 

15 

6  10  21.78 

9.9919 

19  25  a5.9 

1.166 

16 

4  25  49.02 

9.1487 

16  42  10.4 

5.583 

16 

6  12  39.32 

9.9935 

19  26  42.0 

1.049 

17 

4  27  58.05 

9.1699 

16  47  43.0 

5.503 

17 

6  14  57.00 

9.9958 

19  27  41.7 

0.949 

18 

4  30    7.29 

9.1557 

16  53  10.7 

5.499 

18 

6  17  14.82 

9.9981 

19  28  35.0 

0.834 

19 

4  ;32  16.73 

9.1591 

16  58  313.6 

5.349 

19 

6  19  32.77 

9.3003 

19  29  21.8 

0.796 

20 

4  34  26.38 

9.1696 

17    3  51.7 

5.961 

20 

6  21  50.85 

9.3094 

19  30    2.1 

0.617 

21 

4  36  36.24 

9.1660 

17    9    4.9 

6.178 

21 

6  24    9.06 

9.3045 

19  30  35.9 

0.609 

22 

4  38  46.30 

9.1693 

17  14  13.1 

6.094 

22 

6  26  27.39 

9.3065 

19  31     3.2 

0.400 

23 

4  40  56.56 
TU 

9.1797 

ESDA 

N.17  19  16.2 
Y  26. 

5.010 

23 

6  28  45.84 
THI 

9.3085 

JKSDJ 

N.19  31  23.9 
LY  28. 

0.990 

0 

4  43    7.03 

9.1761 

N.17  24  14.3 

4.996 

0 

6  31    4.41 

9.3106 

N.19  31  38.0 

0.181 

1 

4  45  17.70 

9.1795 

17  29    7.3 

4.841 

1 

6  33  23.10 

9.3196 

19  31  45.6 

40.071 

2 

4  47  28.57 

9.1899 

17  33  55.2 

4.756 

2 

6  35  41.91 

9.3144 

19  31  46.6 

—0.039 

3 

4  49  39.65 

9.1863 

17  38  37.9 

4.668 

3 

6  38    0.83 

9.3169 

19  31  40.9 

0.160 

4 

4  51  50.93 

9.1896 

17  43  15.4 

4.581 

4 

6  40  19.86 

9.3181 

19  31  28.6 

0.960 

5 

4  54    2.40 

9.1998 

17  47  47.6 

4.493 

5 

6  42  39.00 

9.3199 

19  31    9.7 

0.371 

6 

4  56  14.07 

9.1909 

17  52  14.5 

4.404 

() 

6  44  58.25 

9.3917 

19  30  44.1 

0.4« 

7 

4  58  25.94 

9.1995 

17  56  36.1 

4.315 

7 

6  47  17.60 

9.3933 

19  30  11.8 

0.604 

8 

5    0  38.01 

9.9097 

18    0  52.3 

4.996 

8 

(>  49  37.05 

9.3949 

19  29  32.8 

0.706 

9 

5    2  50.27 

9.9069 

18    5    3.2 

4.136 

9 

6  51  5<).59 

9.3965 

19  28  47.2 

0.816 

10 

5    5    2.72 

9.9099 

18    9    8.6 

4.044 

10 

6  .54  I6.2.3 

9.3981 

19  27  54.9 

0.998 

11 

5    7  15.37 

9.9194 

18  13    8.5 

3.959 

11 

6  56  a5.9(» 

9.3297 

19  26  5.5.8 

1.041 

12 

5    9  28.21 

9.9156 

18  17    2.8 

3.869 

12 

6  58  55.79 

9.3319 

19  25  49.9 

1.154    1 

;  vi 

5  n  41.24 

9.9187 

18  20  51.6 

3.766 

13 

7     1    15.70 

9J095 

19  24  37.3 

1.966    ' 

14 

5  13  54.46 

9.9919 

18  24  34.8 

3.673 

14 

7    3  a5.69 

9.3339 

19  23  18.0 

1.378 

!   15 

5  16    7.87 

9.9851 

18  28  12.4 

3.579 

15 

7    5  55.77 

9.a359 

19  21  519 

1.491 

!   16 

5  18  21.47 

9.9989 

18  31  44.3 

3.484 

16 

7    8  I5.i)2 

9.3365 

19  20  19.1 

1.604 

17 

5  20  35.25 

9.9319 

18  :>5  10.5 

3.388 

17 

7  10  36.15 

9.3377 

19  18  39.5 

1.717 

18 

5  22  49.21 

9.9343 

18  38  30.9 

3.999 

18 

7  12  56.45 

9.3389 

19  16  53.1 

1.830 

1   J« 

5  25    3.16 

9.9373 

18  41  45.6 

3.196 

19 

7  15  16.82 

2.3401 

19  14  59.9 

1.943 

1  20 

5  27  17.69 

9.9409 

18  44  54.4 

3.090 

20 

7  17  37.26 

9.3419 

19  12  59.9 

9.056    j 

21 

5  29  .32.19 

9.2439 

18  47  .57.4 

3.001 

21 

7  19  57.77 

9.3493 

19  10  53.2 

9.169    1 

22 

5  31  46.87 

9.9469 

18  .50  54.5 

2.909 

22 

7  22  18.34 

9.3433 

19    8  39.7 

9.9»    1 

23 

5  34     1.73 

9.9491 

18  .53  45.7 

9.804 

2:3 

7  24  38.97 

9.3449 

19    6  19.4 

9.306    i 

24 

5  36  16.76 

9.9519 

NJ8  56  31.0 

9.705 

24 

7  26  59.65 

2.3459 

N.19    3  52.2  i 

9.510   • 

—     --  - 

-^ 
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QBEEi^WICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

aumr. 

Bight  AtcensioiL 

DiAfor 
llCinnte. 

DecUiMtion. 

Difllfor 
1  Minute 

Hour. 

RiKbtA8ceii8ioii. 

Diitfop 
llCinnte. 

Diitfor 
IMiaate. 

1 

FRIDAY  29. 

SUNDAY,  MAY  1 

• 

b     m      8 

8 

O           i          It 

01 

b     m      8             8                   Of 

'  9 

7  26  59.65 

9.3459 

N.19    3  52.2 

9.510 

0        9  19  5iJ^\      8.3479  N.14  56 

8:o   7:665 

] 

7  29  20.39 

9JM61 

19    1  18.2 

9.693 

2 

7  31  41.18 

9.3470 

18  58  37.5 

9.735 

;  3 

7  :i4    2.03 

9.3478 

18  55  50.0 

9.848 

4 

7  36  22.92 

9.3485 

18  52  55.7 

9.961 

5 

7  38  43.85 

9.3493 

18  49  54.6 

3.074 

6 

7  41    4.m 

9.3500 

18  46  46.8 

3.187 

7 

7  43  25.85 

9.3506 

18  43  32.2 

3.300 

1     8 

7  45  46JK) 

9.3519 

18  40  10.8 

3.413 

1     9 

7  48    7.99 

9.3517 

18  36  42.6 

3.596 

10 

7  50  29.11 

9.3599 

18  a3    7.6 

3.639 

11 

7  52  50.26 

9.3597 

18  29  25.9 

3.751 

12 

7  .55  11.44 

9..^'>31 

18  25  37.5 

3.863 

13 

7  57  32.04 

9J535 

18  21  42.4 

30^75 

14 

7  59  53.86 

9.1539 

18  17  40.5 

4.087 

15 

8    2  15.11 

9.3549 

18  13  31.9 

4.199 

16 
17 

8    4  36.37 
8    6  57.65 

9.3545 
9.3548 

18  9  16.6 
18    4  54.6 

4.311 
4.499 

PHASES  OF  THE  MOON. 

18 
19 

8    9  18.95 
8  11  40.26 

9.3551 
9.3559 

18  0  2(5.0 
17  55  50.7 

4.539 
4.643 

20 

8  14     1.57 

9..3553 

17  51    e.8 

4.754 

d 

b        III 

21 

8  16  22.89 

9.3554 

17  46  20.2 

4.865 

})  First  Quarter     .  April      1 

1    52.8 

22 

8  18  44.22 

9.3555 

17  41  2.5.0 

4.975 

23 

8  21     5.55 

9.3566 

N.17  36  23.2 

5.084 

O  FuH  Moon     ....      7 

17    39.0 

<r   Last  Quarter.     ...     14 

16      3.8 

SAl 

?URDAY  30. 

#  New  Moon    ....    22 
J>  First  Quarter     ...    30 

20    53.2 
11      0.3 

0 

8  23  26.89 

9.3556 

N.17  31  14.9 

5.193 

1 
2 

8  25  48.22 
8  28    9.55 

9.3555 
9..^^54 

17  26  0.0 
17  20  .m6 

5.309 
5.411 

3 

8  30  30.87 

9.3553 

17  15  10.7 

5.519 

d 

h 

4 

8  32  52.19 

9.3559 

17    9  36.3 

5.697 

<r  Perigee .    .    .    .April      6 

2^6 

5 

6 

8  35  13J>0 
8  37  34.80 

9.3551 
9.3549 

17  3  55.5 
16  58    8.2 

5.734 
5.841 

<r  A|K>gee 19 

14.5 

7 

8  39  56.09 

9.3547 

16  52  14.5 

5.948 

8 

8  42  17.37 

9.3545 

16  46  14.4 

6.054 

9 

8  44  38.6:3 

9.3549 

16  40    8.0 

6.160 

10 

8  46  59.88 

9.3540 

16  a3  55.2 

6.966 

11 

8  49  21.11 

9.3537 

16  27  36.1 

6.371 

12 

8  51  42.32 

9.3533 

16  21   10.7 

6.475 

13 

8  54    3.51 

9.3530 

16  14  39.1 

6.579 

14 

8  56  24.68 

9.3596 

16    8     1.3 

6.683 

15 

8  58  45.82 

9.3599 

16    1   17.2 

6.786 

16 

9    1    6.94 

9.3518 

15  54  27.0 

6.888 

17 

9    3  28.04 

9.3514 

15  47  30.7 

6.989 

!   18 

9    5  49.11 

9  3509 

15  40  28.3 

7.091 

19 

9    8  10.15 

9.3504 

15  33  19.8 

7.199 

20 

9  10  31.16 

9.3500 

15  26    5.3 

7.991 

21 

9  12  5^15 

9.3495 

15  18  44.9 

7.390 

22 

9  15  laio 

9.3480 

15  11   18.5 

7.489 

1  23 

9  17  34.02 

9.3484 

15    3  46.2 

7.587 

i  24 

9  19  54.91 

9.3470 

N.14  56    8.0 

7.685 
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LDNAB  DISTANCES. 

li 

Kftme  and  Direotion 

Noon. 

P.L- 
of 

mh. 

P.L. 
of 

VIb. 

P.L. 
of 

JK^ 

P.L. 
of 

^ 

of  Object. 

Difr. 

Diif. 

Diff. 

Diflr. 

1 

Sun 

W. 

89    2  12 

9901 

9^34  30 

9884 

92    7    9 

9867 

93  40  10 

9849 

a  Arietis 

W. 

65  35  25 

S734 

67  11  20 

9714 

68  47  41 

9694 

70  24  "29 

9675 

VBwnB 

w. 

60  50  30 

8997 

62  20  47 

9979 

63  51  26 

9961 

(i5  22  28 

9949 

Aldebaraii 

w. 

32  12  41 

9559 

33  52  3:3 

9543 

35  32  46 

9597 

37  13  21 

9511 

Ref^ulus 

K. 

47  56    9 

9559 

46  16  17 

9543 

44  36    3 

9597 

42  55  27 

9511 

Spica 

E. 

101  37    9 

9585 

99  57  54 

9569 

98  18  17 

9553 

96  38  18 

9538 

2 

Suif 

W. 

101  30  54 

9709 

103    6  12 

9744 

104  41  53 

9796 

106  17  58 

9709 

a  ArietiH 

W. 

78  34  58 

9580 

80  14  21 

9569 

81  54    8 

9544 

83^  20 

9506 

Vewhs 

W. 

73    3  23 

9859 

74  36  44 

9833 

76  10  29 

9815 

77  44  38 

9706 

Aldebarau 

W. 

45  42    0 

9499 

47  24  54 

9419 

49    8  12 

9396 

50  51  53 

9379 

ReguliiB 
Spica 

E. 

34  26  48 

9499 

32  43  55 

9419 

31     0  38 

9896 

29  16  57 

9379 

E. 

88  12  42 

9455 

86  30  25 

9438 

84  47  45 

9499 

as    4  42 

9405 

Jupiter 

E. 

99  25    2 

9401 

97  41  28 

9384 

95  57  30 

9368 

94  13    9 

9360 

3 

Sun 

W. 

114  24  15 

9691 

116    2  41 

9604 

117  41  30 

9588 

119  20  42 

9571 

Venus 

W. 

85  41  23 

9705 

87  17  56 

9688 

88  54  52 

9671 

90  32  11 

9653 

Aldebarau 

W. 

59  36  18 

9996 

61  22  23 

9980 

63    8  52 

9964 

64  55  44 

9948 

Saturn 

W. 

22    3  36 

9356 

23  48  14 

9333 

25  33  25 

9319 

27  19    7 

9991 

Spica 

E. 

74  23  32 

9394 

72  38    8 

9309 

70  52  22 

9994 

69    6  13 

9978 

JunTBR 

E. 

85  25  19 

9968 

83  38  33 

.9959 

81  51  23 

9937 

80    350 

9990 

4 

Venus 

W. 

98  44  33 

9571 

100  24    8 

9556 

102    4    4 

9541 

103  44  20 

9597 

Aldebaraii 

W. 

73  55  55 

9179 

75  45    5 

9158 

77  34  36 

9144 

79  24  28 

9130 

Saturn 

W. 

36  14  40 

9909 

38    3    4 

9186 

39  51  52 

9179 

41  41    2 

9157 

Pollux 

W. 

31  12  31 

9400 

32  56    6 

9364 

34  40  32 

9339 

36  25  45 

9303 

Spica 

E. 

60  10    0 

9908 

58  21  44 

9194 

5633    8 

9189 

54  44  14 

9170 

E. 

71    0  16 

9146 

69  10  27 

9139 

67  20  16 

9118 

a5  29  44 

9106 

Aiitares 

E. 

105  59  29 

9938 

104  11  58 

9993 

102  24    4 

9908 

100  35  48 

9194 

5 

Aldebai*HU 

W. 

88  38  45 

9070 

90  30  30 

9050 

92  22  32 

9049 

94  14  50 

9039 

Saturn 

W. 

50  52  12 

9099 

52  43  24 

9081 

54  34  53 

9070 

56  26.38 

9060 

Pollux 

W. 

45  21  23 

9190 

47  10    6 

9179 

48  59  16 

9155 

50  48  51 

9140 

Spica 

E. 

45  :)5  37 

9199 

43  45  12 

9116 

41  54  37 

9110 

40    3  53 

S106 

Jupiter 

E. 

56  12  15 

9046 

54  19  53 

9036 

52  27  15 

9096 

50  34  21 

9017  , 

Antares 

E. 

91  29  24 

9139 

89  39  13 

9190 

87  48  45 

9110 

85  58     1 

9101 

6 

Saturn 

W. 

65  48  53 

9091 

67  41  54 

9016 

69  35    4 

9010 

71  28  22 

9006  \ 

Pollux 

W. 

60     1  51 

9083 

61  53  17 

9075 

63  44  55 

9067 

65  36  45 

9061 ; 

ReguluB 

W. 

23  31  14 

9009 

25  24  45 

1996 

27  18  25 

1909 

29  12  12 

1988  i 

Jupiter 

E. 

41     6  49 

1985 

39  12  51 

1981 

37  18  46 

1977 

35  24  a5 

1974  , 

Antares 

E. 

76  41  16 

9067 

74  49  26 

9069 

72  57  2J) 

9050 

71    5  27 

9057  1 

7 

Saturn 

W. 

80  56    6 

1907 

82  49  45 

1998 

84  43  23 

1999 

86  36  59 

i 
9001 

Pollux 

W. 

74  57  50 

9044 

76  50  15 

9044 

78  42  41 

9044 

80  a5    7 

9046 

Re^ulus 

W. 

38  42  19 

1979 

40  36  26 

1979 

42  30  33 

1981 

44  24  38 

1963 

Antares 

E. 

61  44  49 

9059 

59  52  47 

9063 

58    0  51 

9068 

56    9    2 

9073 

8 

Saturn 

W. 

96    3  43 

9094 

97  56  40 

9031 

99  49  26 

9038 

101  42    1 

9046 

Pollux 

W. 

8?)  56  13 

9066 

91  48    4 

9073 

93  39  45 

9081 

95  31   14 

9090 

Regulus 

W. 

53  53  47 

9005 

55  47  14 

9019 

57  40  30 

9019 

59  33  34 

9098 

Antares 

E. 

46  52  57 

919« 

45    2  35 

9139 

43  12  36 

9156 

41  23    2 

9174 

XIV. 


APRIL,    1887. 


69 


OREBNWICH  MEAN  TIHB. 

LUNAB  DISTANCES. 

^ 

P.L. 

P.L. 

P.L. 

P.L. 

NftmeMidDirMtloD 
of  Objeet. 

Midnight. 

of 

DIff. 

XY^' 

of 
DIff. 

xvnib. 

of 
DIff. 

XXlk. 

of 
Diff. 

1 

Sun 

W. 

95  13  34 

9839 

96  47  20 

9815 

9^  2l'  2^' 

9796 

99  55' 59 

9779 

a  Arietis 

W. 

72    1  43 

96554 

73  39  23 

9030 

75  17  29 

9017 

76  56    1 

9600 

Vbwus 

W. 

66  53  53 

9984 

68  25  41 

9900 

09  57  52 

9888 

71  30  26 

9870 

Aldebaran 

W. 

38  54  19 

9495 

40  35  39 

9479 

42  17  22 

9409 

43  59  29 

9445 

Reffulus 
Spfca 

E. 

41   14  29 

9494 

3933    8 

S479 

37  51  25 

9409 

36    9  18 

9446 

E. 

94  57  57 

9591 

93  17  13 

9504 

91  36    6 

9488 

89  54  36 

9471 

n 

Son 

W. 

107  54  26 

9091 

109  31  18 

9074 

111    8  33 

9060 

112  46  12 

9038 

a  Arietis 

W. 

85  14  57 

9509 

86  55  58 

9499 

88  37  23 

9475 

90  19  11 

9459 

Vbpiit8 

W. 

79  19  11 

vns 

80  54    8 

9700 

82  29  29 

9741 

84    5  14 

9793' 

Aldebaran 

W. 

52  35  58 

9309 

54  20  27 

9340 

56    520 

9399 

57  50  37 

9313 

Regulus 
Spica 

E. 

27  32  52 

9309 

25  48  23 

9340 

24    3  :» 

9330 

22  18  14 

9313 

E. 

81  21  15 

9389 

79  37  24 

9373 

77  5:3  10 

9357 

70    8  33 

9340 

JUPITBB 

E. 

92  28  23 

9334 

90  43  13 

9317 

88  57  3J) 

9301 

87  11  41 

9985 

3 

Suff 

W. 

121     0  17 

9556 

122  40  14 

9538 

124  20  34 

9599 

126    1  16 

9507 

Vbihj8 

W. 

92    9  54 

9036 

as  48    0 

9619 

95  26  29 

9003 

97    5  20 

9587 

Aldebaran 

W. 

66  43    0 

9933 

68  30  39 

9910 

70  18  42 

9909 

72    7    7 

9180 

Saturn 

W. 

29    5  19 

9979 

30  51  59 

99M 

32  39    7 

9930 

34  26  41 

9910 

Spica 

E. 

67  19  41 

9903 

65  32  47 

9949 

6:M5  32 

9S35 

61  57  56 

.  9991 

Jupiter 

E, 

78  15  53 

9905 

76  27  33 

9190 

74  38  50 

9174 

72  49  44 

9160 

4 

VEWua 

W. 

105  24  56 

9513 

107    5  51 

9499 

108  47    5 

9487 

110  28  37 

9475 

Aldebaran 

W. 

81  14  41 

9117 

es    5  14 

9105 

84  56    6 

9099 

86  47  17 

9081   ' 

Saturn 

W. 

43  30  35 

9149 

45  20  30 

9190 

47  10  45 

9110 

49     1   19 

9104 

Pollux 

W. 

38  11  40 

9977 

:^9  58  14 

9951 

41  45  25 

9999 

43  33    9 

9909 

Spica 

E. 

52  55    2 

9159 

51     5  33 

9149 

49  15  49 

9139 

47  25  50 

9130  ; 

E. 

63  38  52 

9099 

61  47  40 

9079 

59  56    9 

9008 

58    4  21 

9057 

Antarea 

E. 

98  47  11 

9180 

96  58  13 

9107 

95    8  55 

9154 

93  19  18 

9143 

5 

Aldebaran 

W. 

96    7  23 

9031 

98    0    9 

9093 

99  53    8 

9015 

101  46  19 

9006 

Saturn 

W. 

58  18  39 

9051 

60  10  54 

9049 

62    3  22 

9035 

63  56    2 

9098| 

Pollux 

W. 

52  38  49 

9197 

54  29    7 

9115 

56  19  44 

9103 

58  10  39 

9099  : 

Spica 

E. 

38  13    2 

9109 

36  22    6 

9101 

34  31     8 

9101 

32  40  10 

9103 

E. 

48  41   13 

9009 

46  47  53 

9009 

44  54  22 

1995 

43    0  40 

1989 

Antaree 

E. 

84    7    3 

9093 

82  15  5:J 

9085 

80  24  31 

9078 

78  3^  58 

9079  1 

6 

Saturn 

W. 

73  21  47 

9003 

75  15  17 

9000 

77    8  51 

1908 

79    2  28 

1998 

Pollux 

W. 

67  28  45 

9065 

69  20  53 

9059 

71  13    7 

9048 

73    5  27 

9040 

Regulus 

W. 

31     6    5 

1985 

33    0    3 

1989 

34  54    6 

1980 

36  48  12 

1979  1 

Jupitbr 

E. 

33  30  20 

1974 

31  lie    4 

1974 

29  41  49 

1975 

27  47  36 

1978 

An  tares 

E. 

69  13  21 

9065 

67  21  13 

9055 

65  29    4 

9056 

63  36  55 

9057 

7 

Saturn 

W. 

88  30  32 

9004 

90  24    0 

9008 

92  17  22 

9019 

94  10  37 

9018 

Pollux 

W. 

82  27  30 

9048 

84  19  50 

9051 

86  12    5 

9055 

88    4  13 

9061   1 

Regulus 

W. 

46  18  39 

1988 

48  12  36 

1980 

50    6  27 

1994 

52    0  11 

1999 

Antares 

E. 

51  17  22 

9081 

52  25  54 

9000 

50  34  39 

9099 

48  43  39 

9111 

8 

Saturn 

W. 

103  34  23 

9055 

105  26  31 

9000 

107  18  23 

9070 

109    9  59 

9088 

Pollux 

W. 

97  22  29 

9099 

99  13  30 

9109 

101     4  16 
65  11  25 

9190 

102  54  45 

9139  ^ 

Reguhia 

W. 

61  26  25 

9037 

63  19    2 

9040 

9050 

67    332 

9007 

Antares 

E. 

39  33  56 

9190 

37  45  22 

9919 

a5  57  23 

9940 

34  10    4 

9970 

70 
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GREENWICH  MEAN  TIME. 

- 

LUNAB  DISTANCES. 

KftmeaodDirMtion 

Noon. 

P.L. 
of 

mil. 

P.L 
of 

VIb. 

P.L. 
of 

Kh 

P.L. 
of 

of  Object. 

Diff. 

DIff. 

Diff. 

DMf. 

9 

Reffulus 
Spica 

W. 

68  55' 22 

9079 

70  46  54 

9090 

72  38'    8 

9103 

7I29    2 

9116 

W. 

16  22  19 

9395 

18    6     1 

9350 

19  50  48 

9390 

21  36  18 

9301 

a  Aquilse 

E. 

81  34  32 

9599 

79  55  26 

9610 

78  16  44 

9699 

76  38  29 

9651 

10 

Regius 
Spica 

W. 

83  38  12 

9191 

85  26  53 

9907 

87  15  10 

9993 

89    3    3 

9941 

- 

W. 

30  27  44 

9989 

32  13  59 

9996 

34    0    5 

9304 

35  45  59 

9314 

Jupiter 

W. 

19  49  43 

9908 

21  .37  59 

9916 

23  26    3 

9997 

25  13  51 

9939 

aAqiiilie 

E. 

68  a5  15 

9785 

67    0  27 

9818 

65  26  22 

9859 

63  53    2 

9889 

Fomalliaiit 

E. 

101  28  25 

9487 

99  46  53 

9499 

98    5  39 

9514 

96  24  45 

9598 

11 

Regius 
Spica  ^ 

W. 

97  55  59 

9330 

99  41   15 

9348 

101  26    4 

9366 

ia3  10  27 

9385 

W. 

44  31   10 

9381 

46  15  12 

9397 

47  58  51 

9413 

49  42    7 

9499 

Jupiter 

W. 

34    7  .56 

9311 

.35  53  39 

9398 

37  .38  .57 

9346 

39  23  50 

9363 

a  Aquilte 

E. 

56  18  59 

3110 

.54  51     1 

3163 

53  24    7 

3919 

51  58  20 

3980 

Fomalhant 

E. 

88    5  44 

9615 

86  27    9 

9635 

84  49     1 

9655 

83  11  20 

9675 

Sun 

E. 

134  47    6 

9666 

1.33    9  40 

9684 

131  32  39 

9703 

129  56    3 

9799 

12 

Spica 

W. 

.58  12  31 

9516 

59  .53  22 

9533 

61  tiS  49 

9551 

63  13  51 

9569 

Jupiter 

W. 

48    1  55 

9453 

49  44  15 

9470 

51  26  10 

9489 

53    7  39 

9507 

ceAquilflB 

E. 

45    8  39 

3656 

43  51     5 

3751 

42  35  12 

3855 

41  21    6 

3906 

Fomalhant 

E. 

75  10    9 

9788 

73  35  2(5 

9813 

72    1  15 

9638 

70  27  36 

9863 

aPegasi 

E. 

90    6  2(> 

9795 

88  31  5^ 

9815 

86  57  43 

9634 

85  23  59 

9854 

Suit 

E. 

121  59  34 

9899 

120  25  35 

9849 

1 18  52     1 

9869 

117  18  .53 

9889 

13 

Spica 

W. 

71  27  54 

96.'i8 

73    5  30 

9675 

74  42  43 

9699 

76  19  33 

9710 

Jupiter 

W. 

61  28  48 

9596 

63    7  48 

9614 

64  46  24 

9631 

66  24  37 

9648 

Antares 

W. 

26  44  20 

9931 

28  16    0 

9917 

29  47  57 

9909 

31  20    4 

9905 

Fomallmiit 

E. 

62  47  47 

3001 

61  17  So 

3030 

59  47  59 

3060 

58  19     1 

3099 

a  Pegasi 

E. 

77  42    2 

9969 

76  11     1 

9985 

74  40  29 

3008 

73  10  26 

3031  . 

Suit 

E. 

109  .39  34 

9980 

108    8  56 

9999 

106  38  42 

3018 

105    8  52 

3037 

14 

Spica 

W. 

84  18    9 

9799 

85  ,52  48 

9807 

87  27    7 

9899 

89     1     6 

9837 

Jupiter 

W. 

74  30    4 

9799 

76    6    5 

9745 

77  41  45 

9760 

79  17    6 

9775 

Antares 

W. 

39    0  .57 

9916 

40  32  ,55 

9993 

42    4  45 

9930 

43  36  26 

9937 

Fomalhant 

E. 

51     4  14 

^68 

4!)  39  25 

3307 

48  15  22 

3350 

46  52    8 

3394 

a  Pegasi 

E. 

65  47  32 

3154 

64  20  28 

3181 

62  53  56 

3907 

61  27  55 

3935 

Suit 

E. 

97  45  20 

3196 

m  17  42 

3143 

94  .50  25 

3160 

93  23  28 

3176 

15 

Spica 

W. 

96  46  22 

9907 

98  18  32 

9990 

99  50  26 

9939 

101  22    4 

9944 

Jupiter 

W. 

87    9  10 

9849 

88  42  43 

9856 

90  16    0 

9867 

91  49    1 

9879 

Antares 

W. 

51  12  23 

9979 

52  43    2 

9988 

54  13  30 

9997 

55  43  47 

3005 

Fomalhant 

E. 

40    9  .14 

3663 

38  .52    8 

3730 

37  35  5:3 

3805 

36  20  56 

3885 

a  Pegasi 

E. 

.54  26  15 

3368 

53    3  42 

3419 

.51  41  47 

3454 

50  20  31 

3490: 

Sun 

E. 

86  13  23 

3359 

84  48  15 

3965 

a3  23  23 

3978 

81  58  46 

3999 

16 

Jupiter 

W. 

99  30  32 

9931 

101    2  11 

9940 

102  33  39 

9950 

104    4  55 

9958 

Antares 

W. 

63  12  40 

3045 

64  41  57 

3059 

m  11    5 

3060 

67  40    4 

3067 

a  Pegasi 

E. 

43  45  10 

3710 

42  28  34 

3763 

41   12  ,53 

3891 

39  58  13 

3884 

Sun 

E. 

74  59  21 

3350 

73  36    7 

3360 

72  13    5 

3371 

70  50  15 

3360 

17 

Antares 

W. 

75    2  58 

3096 

76  31  12 

3109 

77  59  19 

3106 

79  27  21 

3111 

a  Aquile 

W. 

36  22  26 

4871 

37  21     4 

4759 

38  21  20 

4646 

39  23    5 

4551 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

P.  L. 

p.  L. 

P.  L. 

P.L. 

Nftme  Mid  DireeUon 
of  Object. 

Midnight. 

of 

Diir. 

xvi». 

of 
DliT. 

xvmh 

of 

Diir. 

XXP». 

of 
Diir. 

9 

Reguliis 
Spfca 

W. 

76  19  36 

9130 

78    9  49 

9145 

79  59  40 

9160 

81  49    8 

9176 

W. 

23  22  16 

9989 

25    8  31 

9983 

26  54  55 

9989 

28  41  21 

9984 

aAquilee 

E. 

75    0  43 

9675 

73  23  29 

9699 

71  46  48 

9796 

70  la  43 

9754 

!]0 

'Reguliis 
Spica 

W. 

90  50  30 

9958 

92  37  32 

9975 

94  24    8 

9904 

96  10  17 

^19' 

W. 

37  31  38 

9390 

39  17    0 

9330 

41    2    3 

9359 

42  46  47 

9366 

Jupiter 

W. 

27     1  21 

9951 

28  48  :32 

9966 

30  a5  22 

9981 

32  21  50 

9996! 

aAquile 

E. 

62  20  29 

9997 

60  48  45 

9968 

59  17  54 

3014 

57  47  58 

3060 

Fomalhaiit 

E. 

94  44  II 

9544 

93    3  59 

9561 

91  24  10 

9578 

89  44  45 

9506 

11 

Reguliitt 
Spicn 

W. 

104  54  23 

9405 

106  37  51 

9494 

108  20  52 

9449 

110    327 

9460 

W. 

51  25    0 

9446 

53    7  29 

9463 

54  49  34 

9480 

56  31  15 

9498 

JUPITKR 

W. 

41     8  18 

9380 

42  52  21 

9398 

44  a5  58 

9417 

46  19    9 

9434 

fi  AqiiiliB 

E. 

50  33  45 

3345 

49  10  25 

3414 

47  48  24 

3488 

46  27  47 

3560 

Fomalhaiit 

E. 

81  34    7 

9697 

79  57  23 

9719 

78  21     8 

9741 

76  45  23 

9765 

Sow 

E. 

128  19  5:3 

9749 

126  44    9 

9789 

125    8  51 

9789 

123  33  50 

9809 

12 

Spica 

W. 

64  53  28 

9587 

m  32  41 

9604 

68  11  30 

9093 

69  49  54 

9640 

Jupiter 

W. 

54  48  43 

9595 

56  29  21 

9543 

58    9  34 

9561 

59  49  23 

9578  1 

a  Aqnils 

E. 

40    8  53 

4080 

38  58  41 

4996 

37  50  39 

4375 

36  44  55 

4540' 

Fomalhaut 

E. 

68  54  30 

9880 

67  21  57 

9916 

65  49  59 

9943 

64  18  35 

99791 

a  Pegasi    ' 

E. 

83  50  41 

9875 

82  17  50 

9807 

80  45  27 

9918 

79  13  31 

9939  ' 

Sun 

E. 

115  46  11 

9901 

114  13  54 

9999 

112  42    3 

9941 

111  10  36 

mi! 

1 

Id 

Spica 

W. 

77  56    0 

9796 

79  32    5 

9743 

81     7  48 

9760 

82  43    9 

1 

9775 

Jupiter 

W. 

68    2  27 

9665 

69  39  54 

9681 

71  16  59 

9608 

72  53  42 

9713 

Antares 

W. 

32  52  16 

9904 

34  24  30 

9905 

35  56  43 

9907 

37  28  53 

9919  1 

Fomalhaut 

E. 

56  50  42 

3195 

55  23    3 

3158 

5a  56    4 

3193 

52  29  47 

3931  1 

a  Pegasi 

E. 

71  40  52 

3055 

70  11  47 

3070 

68  43  12 

3104 

67  15    7 

3190 

Suif 

E. 

103  39  25 

3056 

102  10  21 

3073 

100  41  39 

3091 

99  13  19 

3100 

14 

Spica 

VV. 

90  34  46 

9859 

92    8    7 

9866 

93  41  10 

9880 

95  13  55 

9894 

Jupiter 

W. 

80  52    7 

9789 

82  26  49 

9803 

84     1   13 

9816 

85  35  20 

9899 

Antares 

W. 

45    7  58 

9945 

46  39  20 

9953 

48  10  32 

9969 

49  41  33 

9970 

Fomalhaut 

E. 

45  29  45 

3441 

44    8  15 

3491 

42  47  41 

3545 

41  28    6 

3609 

a  Pegasi 

E. 

60    2  27 

3963 

58  37  32 

3999 

57  13  11 

3399 

55  49  25 

3353 

Sun 

E. 

91  56  50 

3199 

90  30  31 

3908 

89    4  31 

3999 

87  38  48 

3937 

15 

Spica 

W. 

102  53  27 

9956 

104  24  35 

9967 

105  55  29 

9978 

107  26    9 

1 
9989 

Jupiter 

W. 

93  21  47 

9800 

94  54  19 

9901 

96  26  37 

9019 

V7  58  41 

9999 

Anfares 

W. 

57  13  54 

3013 

58  43  51 

3099 

60  13  37 

61  43  13 

3037 

Fomalhaut 

E. 

35    7  21 

3973 

33  55  15 

4071 

32  44  45 

4181 

31  36    1 

4304 

aPegaxi 

E. 

48  59  56 

3599 

47  40    4 

3570 

46  20  57 

3614 

45    2  38 

3669 

Sun 

E. 

80  34  25 

3304 

79  10  18 

3317 

77  46  26 

3398 

76  22  47 

3339 

16 

Jupiter 

W. 

105  36     1 

9965 

107    6  57 

9973 

108  37  43 

9981 

no    8  20 

9987 

Antures 

W. 

69    8  54 

3073 

70  37  36 

3079 

72    6  11 

3086 

73  34  38 

3091 

a  Pi'^rasi 

E. 

38  44  37 

39fiQ 

37  32  10 

4098 

36  20  58 

4110 

a5  11    6 

4909  , 

Sun 

E. 

69  27  36 

3389 

68    5    7 

3307 

66  42  47 

3406 

65  20  37 

3414 

17 

Antares 

W. 

80  55  17 

3115 

82  23    8 

3119 

83  50  55 

3193 

85  18  37 

3196 

a  Aquilse 

W. 

40  26  12 

4466 

41  30  34 

4388 

42  36    6 

4318 

43  42  42 

4955 
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LUNAR  DISTANCES. 

1 

P.L. 

P.L. 

P.L. 

P.L. 

Niune  Mid  Direotion 

Noon. 

of 

nib. 

of 

Vlh. 

of 

Kb. 

of 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

17 

Sun 

E. 

63  58  36 

3491 

62  36  43 

3498 

6f  14  58 

3434 

59  53  20 

3440 

18 

Antnres 

W. 

86  46  15 

3199 

88  13  49 

3139 

89  41  20 

3133 

91     8  49 

3135 

a  Aq  111  lie 

W. 

44  50  16 

4197 

45  58  45 

4144 

47    8    4 

4097 

48  18    9 

4052 

Son 

E. 

53    6  45 

3466 

51  45  42 

3460 

50  24  43 

3479 

49    3  48 

3476 

19 

ADtares 

W. 

98  25  42 

3149 

99  53    1 

3143 

101  20  19 

3143 

102  47  36 

3143 

vt  Aqnilfe 

W. 

54  18  23 

3878 

55  32    5 

3850 

56  46  16 

3893 

58    0  54 

3700 

Suif 

E. 

42  20    3 

3488 

40  59  26 

3400 

39  38  51 

3499 

38  18  18 

3493 

20 

a  Aquilee 

W. 

64  19  49 

3009 

65  36  37 

3682 

66  53  43 

3667 

68  11     5 

3659 

Foinalhaiii 

W. 

31  31  50 

4311 

32  38  32 

4919 

a3  46  47 

4199 

34  56  27 

4043 

Sun 

E. 

31  35  57 

3601 

30  15  34 

3504 

28  55  14 

3507 

27  34  58 

3510 

24 

Sun 

W. 

13  37  29 

3S94 

14  57  27 

3479 

16  18  22 

3439 

17  40    2 

3400 

Saturn 

E. 

60  18  22 

9946 

58  47    2 

9939 

57  15  33 

9939 

55  43  55 

9995 

Pollux 

E. 

65  54    2 

9986 

64  23  32 

9981 

62  52  55 

9976 

61  22  12 

9970 

ReguIuR 

E. 

101  35  13 

9914 

100    3  12 

9907 

98  31     2 

9800 

96  58  42 

9898 

25 

Sun 

W. 

24  36    8 

3989 

26    0  32 

3974 

27  25  14 

3350 

28  50  14 

3944 

Saturn 

E. 

48    3  32 

9890 

46  31     0 

9883 

44  58  19 

2878 

43  25  30 

9869 

Pollux 

E. 

53  47    6 

9948 

52  15  48 

9045 

50  44  26 

9041 

49  12  59 

9938 

Regiiliis 

E. 

89  14  43 

98S5 

87  41  26 

9647 

86    7  59 

9839 

84  34  22 

9831 

26 

Sun 

W. 

35  59  17 

3179 

37  25  51 

3168 

38  52  39 

3156 

40  19  44 

3144 

Saturn 

E. 

35  39    2 

9839 

34    5  16 

9895 

32  31  21 

9819 

30  57  18 

9819  ! 

Pollux 

E. 

41  34  57 

9931 

40    3  17 

9931 

38  31  37 

9933 

37    0    0 

90371 

Regular 

E. 

76  43  37 

9789 

75    8  55 

9781 

73  34    2 

9779 

71  58  57 

9763 

27 

Sun 

W. 

47  38  23 

3087 

49    6  49 

3074 

50  35  30 

3063 

52    4  25 

3051 

Aldebarnn 

W. 

16    8  42 

9719 

17  44  57 

9709 

19  21  25 

2608 

20  58    7 

9689 

Regiiliis 

E. 

64    0  33 

9716 

62  24  15 

9707 

60  47  44 

9697 

59  11     0 

9687 

28 

Sun 

W. 

59  32  40 

9999 

61    3    3 

9970 

62  33  42 

9967 

64    4  36 

9964 

Aldebarnn 

W. 

29    5    2 

9636 

30  43    8 

9695 

32  21  29 

9615 

34    0    4 

9003 

Venus 

W. 

25  38    5 

3186 

27    4  31 

3161 

28  31  27 

3138 

29  58  50 

3117 

Reguliis 
Spicn 

E. 

51     3  56 

9635 

49  25  49 

9695 

47  47  28 

2614 

46    8  52 

9609 

E. 

104  45  26 

9663 

103    7  56 

9659 

101  30  12 

2641 

99  52  13 

9699 

29 

Sun 

W. 

71  43    3 

9891 

73  15  33 

2879 

74  48  19 

2866 

76  21  22 

9858 

Aldebaran 

W. 

42  16  53 

9546 

43  57    2 

9534 

45  37  28 

2522 

47  18  10 

9510 

Venus 

W. 

37  21  58 

3099 

38  51  44 

3004 

40  21  52 

2987 

41  52  21 

9970 

Regulus 

E. 

37  51  59 

9545 

36  11  49 

9534 

34  31  23 

2522 

32  50  40 

9510 

Spica 

E. 

91  ;«  23 

9579 

89  58  50 

9560 

88  19    0 

2548 

86  38  54 

9536 

Jupiter 

E. 

99  30  40 

2619 

97  49  43 

9490 

96    8  29 

2488 

94  26  59 

9476 

30 

Sun 

W. 

84  10  54 

9785 

85  45  41 

9779 

87  20  45 

2750 

88  56    7 

9746 

' 

Aldebarnn 

W. 

55  45  55 

9449 

57  28  20 

2437 

59  11     2 

2494 

60  54    2 

9419 

Venus 

W. 

49  29  54 

9890 

51     2  26 

9875 

52  35  17 

2850 

54    8  28 

9844  ' 

Saturn 

W. 

16  48  23 

9543 

18  28  39 

9519 

20    9  23 

2497 

21  50  40 

9478 

Spica 

E, 

78  14  14 

9477 

76  32  28 

2465 

74  50  25 

2453 

73    8    5 

9441  \ 

Jupiter 

E. 

S5  55  16 

9416 

84  12    4 

9403 

82  28  34 

2301 

80  44  47 

9379 

xvm. 
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O&EENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

* 

NMneandDireetioii 
of  Ol^eot. 

Midnight. 

P.L. 

of 

Diif. 

XVb 

P.L. 

of 

Diff. 

XVUfb. 

P.L. 
of 
Diff. 

XXfh. 

P.L. 
of 
Diff. 

17 

Suif 

E. 

5^31  4S 

3446 

57ld2S 

3451 

55  49    6 

3456 

54  27'53 

3461 

18 

Antares 

W. 

92  36  16 

3137 

94    3  41 

3139 

95  31    3 

3141 

96  58  23 

3149 

a  Aquil» 

W. 

49  28  57 

4019 

50  40  25 

3973 

51  52  31 

3899 

53    5  11 

3908 

Sun 

E. 

47  42  57 

3479 

46  22    9 

3481 

45    1  24 

3484 

43  40  42 

3487 

19 

Antares 

W. 

104  14  53 

3143 

105  42  10 

3143 

107    9  27 

3143 

108  36  45 

3149 

aAquilflB 

W. 

59  15  57 

3777 

60  31  23 

3756 

61  47  11 

3736 

63    3  20 

3717 

Suif 

E. 

36  57  46 

3405 

35  37  16 

3497 

34  16  48 

3498 

32  56  22 

3499 

20 

aAquiIce 

W. 

69  28  43 

3638 

70  46  36 

3694 

72    4  44 

3619 

73  23    5 

3600 

Fomalhaut 

W. 

36    7  24 

3973 

37  19  30 

3911 

38  32  39 

3853 

39  46  47 

3801 

Suif 

E. 

26  14  45 

3614 

24  54  36 

3518 

23  34  32 

3585 

22  14  35 

3634 

34 

Suif 

W. 

19    2  19 

3379 

20  25    7 

3348 

21  48  23 

3396 

23  12    4 

3306 

Saturn 

E. 

54  12    8 

9919 

52  40  13 

9919 

51    8    9 

9904 

49  35  55 

9897 

Pollux 

E. 

59  51  22 

9966 

58  20  26 

9968 

56  49  25 

9957 

55  18  18 

9963 

Reguliis 

E. 

95  26  13 

9686 

93  53  a5 

98n 

92  20  47 

9870 

90  47  50 

9869 

25 

Sun 

W. 

30  15  31 

3930 

31  41     5 

3917 

33    654 

3904 

34  32  58 

3199 

Saturn 

E. 

41  52  32 

9809 

40  19  24 

9854 

38  46    6 

9647 

37  12  39 

9639 

Pollux 

E. 

47  41  28 

9935 

46    9  53 

9933 

44  38  16 

9931 

43    6  37 

9931 

Regiiliis 

E. 

83    0  34 

9S93 

81  26  36 

9815 

79  52  27 

9807 

78  18    8 

9798 

26 

Sun 

W. 

41  46  57 

3133 

43  14  27 

3190 

44  42  12 

3100 

46  10  11 

3098 

Saturn 

E. 

2923    6 

9805 

27  48  45 

9799 

26  14  16 

9794 

24  3i)  40 

9780 

PoUux 

E. 

35  28  28 

9949 

33  57    2 

9948 

32  25  44 

9957 

30  54  38 

9970 

Regulus 

E. 

70  23  40 

Sf754 

68  48  12 

9744 

67  12  31 

9735 

65  36  38 

9796 

2r 

Sun 

W. 

53  33  35 

3039 

55    2  59 

3097 

56  32  38 

3015 

58    2  32 

3004 

Aldebarnn 

W, 

2235    2 

9678 

24  12  11 

9668 

25  49  34 

9657 

27  27  11 

9647 

Regulus 

E. 

57  34    3 

9677 

55  56  52 

9666 

54  19  27 

9657 

52  41  49 

9646 

28 

Sun 

W. 

65  35  46 

9949 

67    7  11 

9930 

68  38  52 

9917 

70  10  49 

9904 

Aldebaran 

W. 

35  38  55 

9599 

37  18     1 

9580 

38  57  23 

9569 

40  37    0 

9558 

Venui! 

w. 

31  26  39 

3096 

32  54  53 

3076 

34  23  32 

3067 

35  52  34 

9039 

Regulus 
Spica 

E. 

44  30    0 

9591 

42  50  53 

9580 

41  11  31 

9569 

39  31  53 

9657 

E. 

98  13  58 

9618 

96  35  28 

9607 

94  56  42 

9595 

93  17  40 

9584 

29 

Sun 

W. 

77  54  42 

9839 

79  28  19 

9d96 

81     2  13 

9819 

82  36  25 

9799 

Aldebarnn 

W. 

48  59    9 

9498 

50  40  25 

9486 

52  21  58 

9474 

54    3  48 

9409 

Venus 

W. 

43  23  U 

9954 

44  54  21 

9938 

46  25  52 

9999 

47  57  43 

9906 

Regulus 

E. 

31     9  41 

9498 

29  28  ?5 

9486 

27  46  52 

9473 

26    5    1 

9461 

Spioa 

E. 

84  58  31 

9595 

83  17  52 

9519 

81  36  56 

9500 

79  55  43 

9489 

Jupiter 

E. 

92  45  12 

9466 

91     3    9 

9453 

89  20  49 

9440 

87  38  11 

9498 

30 

Son 

W. 

90  31  46 

9739 

92    7  43 

9719 

93  43  58 

9705 

95  20  31 

9609 

Aldebaran 

W. 

62  37  20 

9399 

64  20  56 

9387 

66    4  50 

9374 

67  49    2 

9309 

Venus 

VV. 

55  41  59 

9899 

57  15  49 

9814 

58  49  59 

9798 

60  24  29 

9784 

Saturn 

W. 

23  32  24 

9460 

25  14  34 

9443 

20  57    8 

9497 

28  40    4 

9419 

Spica 

E. 

71  25  28 

9499 

69  42  34 

9417 

67  59  23 

9405 

66  15  55 

9304 

Jupiter 

E. 

79    0  42 

9306 

77  16  19 

9355 

75  31  39 

9349 

73  46  41 

9830 

74 
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AT  GREENWICH  APPARENT  NOON. 

t 

1 

o 

1 

1 

1 
1 

THE  SUN'S 

Sidereal 
Time  of 
Semi- 
dlamettr 
Passing 
Meridian. 

Equation  of 

Time, 

to  be 
Sabtraclod 

fi-om 
A  pparent 

Time. 

I 

Diff.  for 
1  Hoar. 

Apparent 
Right  Asconsion. 

Dlff.  for 
I  Hoar. 

Apparent 
Declination. 

DW.  for 
1  Hour. 

Semi, 
diameter. 

SUN. 

Mon. 

Tues. 

1 

2 
3 

h     m       8 

2  33  23.13 
2  37  12.33 
2  41     2.05 

9.5.39 
9.561 
9.583 

N.15°    3  49;4 
15  21  51.4 
15  39  38.2 

+45.40 
44.77 
44.13 

15  54^^27 
15  54.04 
15  53.81 

66!05 
66.13 
66.21 

m        s 

2  59.83 

3  7  17 
3  13.98 

0'!3I6 
0.294 
0.272 

Wed. 
Thur. 
Frid. 

4^ 
5 
6 

2  44  52  31 
2  48  43.12 
2  52  34.48 

9.606 
9.628 
9.651 

15  57     9.4 

16  14  24.7 
16  31  23.8 

+43.47 
42.80 
42.12 

15  53.59 
15  53.36 
15  53.14 

66.29 
66.37 
66.45 

3  20.26 
3  25.99 
3  31.17 

0.249 
0.227 
0.204 

Sat. 

SUK 

Mon. 

7 
8 
9 

2  56  26.40 

3  0  18.89 
3    4  11.96 

9.676 
9.700 
9.724 

16  48     6.4 

17  4  32.3 
17  20  41.1 

+41.43 
40.72 
40.00 

15  52.92 
15  52.70 
15  52.48 

66.53 
66.62 
66.70 

3  35.79 
3  39.84 
3  43.32 

0.180 
0.156 
0.132 

Tues. 
Wed. 
Thur. 

10 
11 
12 

3    8     5.61 
3  11  59.85 
3  15  54.68 

9.748 
9.772 
9.797 

17  36  32.5 

17  52    6.3 

18  7  22.4 

+39.27 
38.54 
37.79 

15  52.27 
15  52.05 
15  51.84 

66.78 
66.86 
66.95 

3  46.21 
3  48.52 
3  50.25 

0.108 
0.084 
0.059 

Frid. 
Sat 

SUN. 

13 
14 
15 

3  19  50.10 
3  23  46.12 
3  27  42.73 

9.822 
9.847 
9.872 

18  22  20.3 
18  36  59.7 
18  51  20.2 

+37.03 
36.25 
35.47 

15  51.63 
15  51.43 
15  51.22 

67.03 
67.11 
67.19 

3  51.38 
3  51.91 
3  51.85 

0.034 
0.009 
0.016 

Mon. 
Tues. 
Wed. 

16 
17 

18 

3  31  39.94 
3  35  37.73 
3  39  36.10 

9.896 
9.920 
9.944 

19     5  21.8 
19  19     4.1 
19  32  26.9 

+34.67 
33.86 
33.04 

15  51.02 
15  50.82 
15  50.63 

67.27 
67.35 
67.43 

3  51.20 
3  49.97 
3  48.16 

0.040 
0.0G4 
0.088 

Thur. 

Frid. 

Sat. 

19 
20 
21 

3  43  35.03 
3  47  34.53 
3  51  34.58 

9.967 
9.990 
I0.0I.3 

19  45  29.8 

19  58  12.8 

20  10  35.4 

+32.20 
3i.36 
30.50 

15  50.44 
15  50.25 
15  50.07 

67.51 
67.59 
67.67 

3  45.79 
3  42.86 
3  39  37 

0.11 1 
0.1,34 
0.157 

SUN. 

Mon. 

Tues. 

22 
23 
24 

3  55  35.18 

3  59  36.31 

4  3  37.95 

10.037 
10.059 
10.080 

20  22  37.3 
20  34  18.3 
20  45  38.2 

+29.64 
28.76 

27.88 

15  49.89 
15  49.72 
15  49.55 

67.74 
67.82 
67.89 

3  35.34 
3  30.78 
3  25,71 

0.180 
0.202 
0.223 

Wed. 
Thur. 
Frid. 

25 
26 
27 

4     7  40.10 
4  11  42.74 
4  15  45.85 

10.101 
10.120 
10.139 

20  56  36.8 

21  7  13.7 
21    17  28.7 

+26.98 
26.08 
25.16 

15  49.39 
15  49.23 
15  49.07 

67.96 
68.03 
68.10 

3  20.13 
3  14.06 
3    7.52 

0.244 
0.2H3 
0.282 

Sat. 
SUN. 
Mon. 
Tues. 

28 
29 
30 
31 

4  19  49.42 
4  23  53  44 
4  27  57.88 
4  32     2  74 

10.158 
10.176 
10.194 
10.211 

21  27  21.7 
21  36  52.3 
21  46     0.4 
21  54  45.9 

+24.24 
23.30 
22.36 
21.41 

15  48.92 
15  48.78 
15  48.64 
15  48.50 

68.17 
68.23 
68.29 
68.35 

3     0.53 
2  53.09 
2  45.22 
2  36.94 

o.;«)i 

0.319 
0.337 
0.354 

Wed. 

32 

4  36    8.00 

10.227 

N.22     3     8.5 

+20.46 

15  48.37 

68.41 

2  28.26 

0.370 

Von.— lb 
Th 

e  mean  time  of  seD 
e  sign  +  prefixed 

to  the  hoi 

'  passing  may  l>e  foond  by  si 
irly  change  of  declination  ind 

ibtracting  0M8  ftom  thi 
icates  that  north  declini 

» sidereal  time 
itions  are  inert 

easing. 

n. 
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AT  GEEBlirWlCH  MEAN  NOON. 

THE  SUN'S 

1 
1 

1 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Sidmal 

Time, 

or 

Klght  Ascension 

of 

HeanSnn. 

h      m       s 

2  36  23.46 

1 
1 

Apparent 
Right  AsoeDsion. 

Dift  for 
1  Hour. 

9.540 

Apparent 
Deolination. 

Dlff.  fkir 
1  Hour. 

Diff.  fui 
1  Hour. 

[sun. 

1 

h      in       8 

2  33  23.61 

N.  15    3  5l':7 

•l-45r40 

m        s 

2  59.85 

8 

0.316 

]  Mon. 

2 

2  37  12.83 

9.562 

15  21  53.8 

44.77 

3    7.19 

0.294 

2  40  20.01 

jTues. 

1 

3 

2  41     2.57 

9.584 

15  39  40.6 

44.13 

3  14.00 

0.272 

2  44  16.57 

i  Wed. 

4 

2  44  52.85 

9.607 

15  57  119 

+43.47 

3  20.27 

0.249 

2  48  13.12 

Thur. 

5 

2  48  43.68 

9.629 

16  14  27.2 

42.80 

3  26.00 

0.227 

2  52    9.68 

:  Frid. 

6 

2  52  35.06 

9.652 

16  31  26.3 

42.12 

3  31.18 

0.204 

2  56     6.23 

'  Sat. 

7 

2  56  26.99 

9.676 

16  48    8.9 

+41.43 

3  35.80 

0.180 

3    0    2.79 

1  SUN. 

8 

3    0  19.49 

9.700 

17     4  34.8 

40.72 

3  39.85 

0.156 

3    3  59.34 

iMon. 

1 

9 

3     4  12.57 

9.724 

17  20  43.6 

40.00 

3  43.33 

0.132 

3    7  55.90 

Tues. 

10 

3     8     6.23 

9.748 

17  36  35.0 

+39.27 

3  46.22 

0.108 

3  11  52.45 

Wed. 

11 

3  12     0.48 

9.772 

17  52     8.8 

38.54 

3  48.53 

0.084 

3  15  49.01 

Thur. 

12 

3  15  55.32 

9.797 

18     7  24.8 

37.79 

3  50.25 

0.059 

3  19  45.56 

'  Frid. 

13 

3  19  50.74 

9.822 

18  22  22.6 

+37.03 

3  51.38 

0.034 

3  23  42.12 

!Sat. 

14 

3  23  46.76 

9.847 

18  37     1.9 

36.25 

3  51.91 

0.009 

3  27  38.67 

\SUN. 

15 

3  27  43.37 

9.872 

18  51  22.4 

35.47 

3  51.85 

0.016 

3  31  35.23 

Mon. 

16 

3  31  40.58 

9.896 

19     5  24.0 

+34.67 

3  51.20 

0.040 

3  35  31.78 

Tues. 

17 

3  35  38.37 

9.920 

19  19     6.3 

33.8(5 

3  49.97 

0.064 

3  39  28.34 

Wed. 

18 

3  39  36.73 

9.944 

19  32  29.0 

33.04 

3  48.16 

0.088 

3  43  24.89 

Thur. 

19 

3  43  35.66 

'  9.967 

19  45  31.9 

+32.20 

3  45.79 

O.I  II 

3  47  21.45 

Frid. 

20 

3  47  35.15 

9.990 

19  58  14.8 

31.36 

3  42.85 

0.134 

3  51   18.00 

Sat. 

21 

3  51  35.19 

10.013 

20  10  37.3 

30.50 

3  39.37 

0.157 

3  55  14.56 

SUN. 

22 

3  55  35.78 

10.036 

20  22  39.1 

+29.64 

3  35.33 

0.180 

3  59  11.11 

Mon. 

23 

3  59  36.90 

10.058 

20  34  20.0 

28.76 

3  30.77 

0.202 

4    3    7.67 

Tues. 

24 

4     3  38.53 

10.079 

20  45  39.8 

27.88 

3  25.70 

0.223 

4    7     4.23 

Wed. 

25 

4    7  40.67 

10.100 

20  56  38.3 

+26.98 

3  20.12 

0.244 

4  11     0.79 

Thur. 

26 

4  11  43.29 

10.119 

21     7  15.1 

26.08 

3  14.05 

0.263 

4  14  57.34 

Frid. 

27 

4  15  46.38 

10.138 

21   17  30.0 

25.16 

3     7.52 

0.282 

4  18  53.90 

Sat 

28 

4  19  49.93 

10.157 

21  27  22.9 

+24.24 

3     0.52 

0.301 

4  22  50.45 

SUN. 

29 

4  23  53.93 

10.175 

21  36  53.4 

23.30 

2  53.08 

0.319 

4  26  47.01 

1  Mon. 

30 

4  27  58.35 

10.193 

21  46     1.4 

22.36 

2  45.21 

0.337 

4  30  43.56 

Tues. 

31 

4  32     3.19 

10.210 

21  54  46.8 

21.41 

2  36.93 

0.354 

4  34  40.12 

Wed. 

3^ 

4  36     8.43 

e  sign  +  prefixed  to 
)  increasing. 

10.226 

Dean  noon 
the  hourl. 

R22     3     9.3 

+20.46 

_  2^8.25 

0.370 

4  38  36.68 

Vcm 

Th 
an 

may  be  assumed  the 
y  change  of  declinatU 

same  as  t 
)n  indicate 

hat  for  apparent 
Ml  that  north  dec 

noon, 
linations 

Dift  for  1  Hour, 
-f  9«.8565. 
(Table  m.) 
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AT  GREENWICH  MEAN  NOON. 

i 

i 

THE  SUN'S 

S 

^ 

Logmritfam 

1 

1 

TBDB  LONGITUDE. 

of  the 
BadinsYeetor 

• 

MoMi  Time 

^ 

^ 

•s 

1 

Dim  for 
IHoar. 

LATITUDE. 

of  the 
Burth. 

Dlff.  for 
1  Hour. 

of 
Sldereia  Noon. 

7L 

V 

1 

121 

40  46  43'5 

46  88' 4 

I45!44^ 

-  0.19 

0.0035016 

+  43.7 

h      m       8 

21  20    6.26 

2 

122 

41  44  53.2 

44  48.0 

I45.:}6 

-0.05 

0.t)036061 

43.3 

21  16  10.35 

8 

128 

42  43     1.0 

42  55.7 

145.28 

+  0.08 

0.0037097 

43.0 

21  12  14.44 

4 

124 

43  41     6.9 

41     1.5 

145.21 

4-  0.20 

0.0038125 

+  42.7 

21     8  18.53 

b 

125 

44  39  10.9 

39    5.4 

145.13 

0.30 

0.0039146 

42.4 

21     4  22.62 

6 

126 

45  37  13.2 

37    7.5 

145.06 

0.37 

0.004016L 

42.2 

21     0  26.71 

7 

127 

46  35  13.7 

35    7.9 

144.98 

+  0.41 

0.0041171 

+  41.9 

20  56  30.80 

8 

128 

47  33  12.5 

33    6.6 

144.92 

0.42 

0.0042174 

41.7 

20  52  34.89 

9 

129 

48  31     9.8 

81     3.7 

144.85 

0.40 

0.0043170 

41.4 

20  48  38.98 

10 

180 

49  29    5.6 

28  59.4 

144.79 

-+  0.35 

0.0044159 

+  41.0 

20  44  43.07 

11 

131 

50  27    0.0 

26  53.7 

144.73 

0.27 

0.0045139 

40.7 

20  40  47.16 

12 

132 

51  24  53.2 

24  46.8 

144.68 

0.17 

0.0046110 

40.3 

20  36  51.25 

13 

138 

52  22  45.1 

22  88.6 

144.63 

+  0.06 

0.0047072 

+  39.8 

20  32  55.34 

14 

134 

53  20  35.6 

20  29.1 

144.58 

-0.06 

0.0048022 

39.3 

20  28  59.43 

15 

135 

54  18  25.2 

18  18.3 

144.53 

0.19 

0.0048959 

38.7 

20  25    3.53 

16 

136 

55  16  13.5 

16    6.5 

144.49 

-0.31 

0.0049881 

+  38.1 

20  21     7.62 

17 

137 

56  14    0.7 

18  58.6 

144.44 

0.43 

0.0050786 

37.4 

20  17  11.71 

18 

138 

57  11  46.7 

11  89.5 

144  39 

0.53 

0.0051673 

36.6 

20  13  15.80 

19 

139 

58    9  31.6 

9  24.2 

144.34 

-0.61 

0.0052541 

+  35.8 

20    9  19.89 

20 

140 

59    7  15.3 

7    7.7 

144  31 

0.66 

0.0053390 

34.9 

20    5  23.98 

21 

141 

60    4  57.8 

4  50.1 

144.25 

0.68 

0.0054217 

34.0 

20     1  28.07 

22 

142 

61    2  39.1 

2  31.3 

144.19 

-  0.67 

0.0055022 

+  .33.0 

19  57  32.16 

38 

143 

62    0  19.1 

0  11.2 

144.13 

0.63 

0.0055805 

32.1 

19  53  36.25 

24 

144 

62  57  57.8 

57  49.7 

144.08 

0.56 

0.0056565 

31.2 

19  49  40.34 

25 

145 

63  55  35.3 

55  27.0 

144.62 

-0.47 

0.0057304 

+  30.3 

19  45  44.43 

26 

146 

64  58  11.3 

53    2.9 

143.97 

0.36 

0.0058021 

29.5 

19  41  48.52 

27 

147 

65  50  45.9 

50  37.4 

143.91 

0.23 

0.0058717 

28.6 

19  37  52.61 

28 

148 

66  48  19.2 

48  10.5 

143.86 

-  0.09 

0.0059393 

+  27.8 

19  33  56.70 

29 

149 

67  45  51.1 

45  42.2 

143.80 

+  0.05 

0.0060050 

27.0 

19  30    0.79 

80 

150 

68  43  21.6 

43  12.5 

143.74 

0.17 

0.0060689 

26.3 

19  26     4.88 

31 

151 

69  40  50.8 

40  41.6 

143.69 

0.29 

0.0061312 

25.7 

19  22    8.96 

82 

152 

70  38  18.7 

88    9.4 

143.64 

+  0.39 

0.0061920 

+  26.1 

19  18  13.05 

Nora^Tbe 

nomben  in  oolamo 

to  the  trc 

le  equinox  of  the  date;  in  coloii 

nnV,  to 

IMff.  for  1  Bonr« 
9*8296. 

the 

tuna  tqnlnoz  of  Jai 

muaj  (H.O. 

(Table  n.) 
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GREENWICH  MEAN  TIME. 

4 

THE  MOON'S 

. 

1 
1 

HORIZONTAL  PAKALLAX. 

UPPBB  TRANSIT. 

AGB. 

K«». 

Midnight. 

Koon. 

DUr.  for 
IHonr. 

Midnight. 

DiAfor 
1  Hoor. 

MeridiMi  of 
Greenwiob. 

Dlft  for 
1  Hoar. 

Noon. 

1 

16    3"9 

16    9.8 

58'  5L0 

-l-r.'66 

59  10!6 

+l!60 

h      m 

6  58.8 

m 
2.26 

8.1 

2 

16  14.4 

16  19.1 

59  29.4 

1.51 

59  46  8 

1.38 

7  52.8 

2.24 

9.1 

3 

16  23.4 

16  27.0 

60    2.4 

1.21 

60  15.8 

1.00 

8  46.6 

2.24 

10.1 

4 

16  29.9 

16  31.9 

60  26.4 

+0.75 

60  33.8 

+0.47 

9  40.4 

2.25 

11.1 

5 

16  33.0 

16  33.0 

60  37.7 

+0.17 

60  37.8 

-0.16 

10  34.6 

2.28 

12.1 

6 

16  32.0 

16  29.8 

60  33.9 

-0.49 

60  26.0 

0.82 

11  29.7 

2.32 

13.1 

7 

16  26.6 

16  22.4 

60  14.3 

-I.I3 

59  58.9 

-1.42 

12  25.7 

2.35 

14.1 

8 

16  17.4 

16  11.6 

59  40.3 

1.66 

59  19.0 

1.87 

13  22.4 

2.36 

15.1 

9 

16    5.1 

15  58.3 

58  55.4 

3.03 

58  30.2 

2.14 

14  19.0 

2.35 

16.1 

10 

15  51.2 

15  43.9 

58    4.1 

-«.30 

57  37.5 

-2.21 

15  14.6 

2.28 

17.1 

11 

15  86.7 

15  29.7 

57  11.0 

9.18 

56  45.1 

2.11 

16    8.3 

2.18 

18.1 

13 

15  22.9 

15  16.6 

56  20.4 

2.00 

55  57.2 

1.86 

16  59.5 

2.07 

19.1 

13 

15  10.8 

15    5.5 

55  35.7 

-1.70 

55  16.3 

-1.52 

17  47.9 

1.96 

20.1 

14 

15    0.8 

14  56.8 

54  59.2 

1.33 

54  44.4 

1.13 

18  33.8 

1.86 

21.1 

15 

14  53.5 

14  50.8 

54  32.1 

0.92 

54  22.4 

0.70 

19  17.7 

1.79 

22.1 

16 

14  48.9 

14  47.6 

54  15.2 

-0.50 

54  10.5 

-0.29 

20    0.3 

1.75 

23.1 

17 

14  47.0 

14  47.0 

54    8.2 

-O.IO 

54    8.2 

+0.10 

20  42.2 

1.75 

24.1 

18 

14  47.6 

14  48.7 

54  10.5 

+0.28 

54  14.8 

0.44 

21  24.3 

1.77 

25.1 

19 

14  50.4 

14  52.6 

54  21.0 

+0.59 

54  28.9 

+0.73 

22    7.3 

1.82 

26.1 

20 

14  55.2 

14  58.1 

54  38.4 

0.85 

54  49.2 

0.95 

22  51.8 

1.89 

27.1 

21 

15     1.4 

15    4.9 

55     1.2 

1.04 

55  14.1 

l.ll 

23  38.3 

1.99 

28.1 

22 

15    8.6 

15  12.5 

55  27.8 

+1.16 

55  42.0 

+1.21 

6 

29.1 

23 

15  16.5 

15  20.6 

55  56.7 

1.24 

56  11.7 

1.26 

0  27.2 

2.09 

0.5 

24 

15  24.7 

15  28.8 

56  26.8 

1.26 

56  41.9 

1.26 

1  18.5 

2.18 

1.5 

25 

15  32.9 

15  37.0 

56  57.0 

+1.26 

57  12.0 

+1.24 

2  11.8 

2.25 

2.5 

26 

15  41.0 

15  45.0 

57  26.8 

1.23 

57  41.4 

1.21 

3    6.2 

2.28 

3.5 

27 

15  48.9 

15  52.7 

57  55.8 

1.18 

58    9.8 

1.15 

4    0.9 

2.27 

4.5 

28 

15  56.4 

16    0.0 

58  234 

+1.12 

58  36.6 

+1.08 

4  55.2 

2.24 

5.5 

29 

16    3.5 

16    6.7 

58  49.3 

1.03 

59     1.2 

0.96 

5  48.5 

2.20 

6.5 

30 

16    9.7 

16  12.5 

59  12.3 

0.88 

.59  22.4 

0.78 

6  41.0 

2.17 

7.5 

31 

16  14.9 

16  168 

59  31.1 

0.66 

59  38.3 

0.53 

7  33.0 

2.16 

8.5 

32 

16  18.3 

16  19.3 

59  43.8 

+0.37 

59  47.2 

+0.19 

8  25.1 

2.18 

9.5 
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QEBENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECI.INATION. 

Honr. 

RixbtABoenaion. 

Diir.for 
1  Minute. 

Deolixkfttion. 

Difllfor 
IMinate. 

Hour. 

Right  ABoension. 

Difllfor 
IMinate. 

BeolinAtion. 

Diir.for 
IMinate. 

81 

CTNDA' 

Y  1. 

TUESDAY  3. 

h    m      8 

8 

O           1          It 

^^ 

b    m     8 

8 

O          1         tt 

ft 

0 

9  19  54.91 

9.3479 

N.14  56    8.0 

7.685 

0 

11  11  56.16 

9.3994 

N.  7    9  53.5 

11.381 

1 

9  22  15.77 

9.:M73 

14  48  24.0 

7.789 

1 

11  14  15.50 

9.39$a 

6  58  29.1 

11.439 

2 

9  24  36.59 

9.3487 

14  40  34.2 

7.878 

2 

11  16  34.83 

9.3991 

'    6  47     1.6 

11.483 

3 

9  26  57.38 

9.3469 

14  32  38.6 

7.974 

3 

11  18  54.15 

9.3919 

6  35  31.1 

11.539 

4 

9  29  18.13 

9.3456 

14  24  37.3 

8.069 

4 

11  21  13.46 

9.3917 

6  23  57.7 

11.580 

5 

9  31  38.85 

9.3450 

14  16  30.3 

8.163 

5 

11  23  32.76 

9.3916 

6  12  21.5 

11.697 

6 

9  33  59.53 

9.3443 

14    8  17.7 

8.956 

6 

11  25  52.05 

9.3915 

6    0  42.5 

11.673 

7 

9  36  20.17 

9.3437 

13  59  59.5 

8^49 

7 

11  28  11.34 

9.3915 

5  49    0.8 

11.716 

8 

9  38  40.78 

9.3431 

13  51  35.8 

8.449 

8 

11  30  30.63 

9.3914 

5  37  16.5 

11.759 

9 

9  41     1.35 

9.3495 

13  43    6.5 

8.533 

9 

11  32  49.91 

9.3914 

5  25  29.7 

11.809 

10 

9  43  2I.B8 

9.3418 

13  34  31.8 

8.693 

10 

11  35    9.20 

9.3915 

5  13  40.3 

11.843 

11 

9  45  42.37 

9.3419 

13  25  51.7 

8.713 

11 

11  37  28.49 

9.3915 

5    1  48.5 

11.889 

12 

9  48    2.83 

9.3406 

13  17    6.2 

8.809 

12 

11  39  47.78 

9.3916 

4  49  54.4 

11.990 

13 

9  50  23.25 

9.3400 

13    8  15.4 

8.831 

13 

11  42    7.08 

9.3917 

4  37  .58.1 

11.957 

14 

9  52  43.63 

9.3393 

12  59  19.3 

8.978 

14 

1 1  44  26.38 

9.3918 

4  25  59.6 

11.999 

15 

9  55    3.97 

9^3387 

12  50  18.0 

9.064 

15 

1 1  46  45.69 

9.3919 

4  13  .59.1 

19.095 

16 

9  57  24.27 

9.3380 

12  41  11.6 

9.149 

16 

11  49    5.01 

9.3991 

4     1  »J.6 

19./ 58 

17 

9  59  44.53 

9.3374 

12  32    O.l 

9.934 

17 

11  51  24.35 

9.3994 

3  49  52.1 

19.091 

18 

10    2    4.76 

9.3368 

12  22  43.5 

9.318 

18 

11  53  43.70 

9.3996 

3  37  45.7 

19.191 

19 

10    4  24.95 

9.3369 

12  13  21.9 

9.409 

19 

n  56    3.06 

9.3999 

3  25  37.6 

19.148 

UO 

10    6  45.10 

9.3355 

12    3  55.3 

9.484 

20 

11  58  22.44 

9.3939 

3  13  27.9 

19.175 

21 

10    9    5.21 

9.3348 

11  54  23.8 

9.565 

21 

12    0  41.84 

3     1  16.6 

19.909 

22 

10  11  25.28 

9.3349 

11  44  47.5 

9.645 

22 

12    3    1.26 

9.3938 

2  49    3.7 

19.997 

23 

10  13  45.32 
M 

9.3336 

ONDA 

N.ll  35    6.4 
Y  2. 

9.795 

23 

12    5  20.70 
WE] 

9.3949 

ONESl 

N.  2  36  49.3 
>AY  4. 

19J51 

0 

10  16    5.32 

9.3330 

N.ll  25  20.5 

9.804 

0 

12    7  40.16 

9.3946 

N.  2  24  33.6 

19.979 

1 

10  18  25.28 

9.3394 

11  15  29.9 

9.889 

I 

12    9  59.65 

9.3951 

2  12  16.6 

19.999 

2 

10  20  45.21 

9.3318 

11     5  34.7 

9.958 

2 

12  12  19.17 

9.39S6 

1  .59  58.5 

19.311 

3 

10  23    5.10 

9.3319 

10  55  tio.O 

10.033 

3 

12  14  38.71 

9.3960 

1  47  39.3 

19.398 

4 

10  25  24.96 

9.3307 

10  45  30.8 

10.108 

4 

12  16  58.29 

9.3966 

1  35  19.1 

19.345 

5 

10  27  44.79 

9.3309 

10  35  22.1 

10.183 

5 

12  19  17.90 

9.3971 

1  22  .57.9 

19.360 

6 

10  30    4.58 

9.3996 

10  25    8.9 

10.956 

6 

12  21  37.54 

9.39n 

1   10  35.9 

19.373 

7 

10  32  24.34 

9.3991 

10  14  51.4 

10.397 

7 

12  23  57.22 

9.3983 

0  58  13.1 

19.386 

8 

10  34  44.07 

9.3985 

10    4  29.7 

10.397 

8 

12  26  16.94 

9.3990 

0  45  49.6 

19.396 

9 

10  37    3.76 

9.3980 

9  54    3.8 

10.466 

9 

12  28  36.70 

9.3997 

0  33  25.6 

19.404 

10 

10  39  23.43 

9.3976 

9  43  :«.8 

10.535 

10 

12  30  56.50 

9.3304 

0  21     1.1 

19.419 

11 

10  41  43.07 

9.3971 

9  32  59.6 

10.603 

11 

12  33  16.34 

9.3311 

N.  0    8  36.1 

19.419 

12 

10  44    2.68 

9.3966 

9  22  21.4 

10.669 

12 

12  35  36.23 

9.3319 

S.  0    3  49.2 

19.493 

13 

10  46  22.26 

9Ji361 

9  11  3J).3 

10.734 

13 

12  37  56.17 

9.3397 

0  16  14.7 

19.496 

14 

10  48  41.81 

9.3957 

9    0  5:^.3 

10.799 

14 

12  40  16.15 

9.3334 

0  28  40.3 

19.498 

15 

10  51     1.34 

9.3953 

8  50    3.4 

10.869 

15 

12  42  36.18 

9.3343 

0  41    6.1 

19.480 

16 

10  53  20.85 

9.3949 

8  3J)    9.8 

10.994 

16 

12  44  56.26 

9.3359 

0  53  31.9 

19.496 

17 

10  55  40.:W 

9.3945 

8  28  12.5 

10.986 
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....    17      6.0 

:  21 

11  45    8M 

9.9541 

4  36  23:3 

11.794 

1 

;  22 

It  47  24.14 

9.9539 

4  24  38.9 

11.756 

23 

11  49  39.37 

9.9537 

4  12  52.6 

11.786 

j  24  1 

11  51  54.58 

9.9534 

N.  4    1    4.6 

11.814 

86 
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xm. 


GREENWICH  MEAN  TIME. 

LUNAS  DISTANCES. 

ii 

KMne  Md  DireotloB 

Noon. 

P.L. 
of 

mh. 

P.L. 
of 

VIb. 

P.L. 
of 

Kb- 

P.L. 
of 

1 

of  Objeot. 

Dlif. 

Dlff. 

Diff. 

Dfff. 

Sun 

W. 

9^57^23 

9678 

9§34'3] 

9666 

io5  ll'  5^' 

9659 

lOf  49  41 

9630 

Aldebaran 

W. 

69  33  32 

8349 

71  18  20 

9337 

73    3  26 

9394 

74  48  51 

9319 

Vends 

W. 

61  59  18 

9769 

63  34  26 

9754 

a5    9  54 

9741 

66  45  40 

9796 

Saturn 

W. 

30  23  22 

9396 

32    7    2 

9381 

33  51     4 

9367 

35  35  26 

9353 

Pollux 

W. 

27    1  23 

9634 

28  39  32 

9590 

30  18  40 

9553 

31  58  39 

9590 

'Spica 

E. 

64  32  11 

9389 

62  48  10 

9371 

61    3  53 

9359 

59  19  19 

9348 

Jupiter 

E, 

72    1  25 

9317 

70  15  51 

9306 

68  30    0 

9994 

66  43  51 

9961 

2 

Sun 

W. 

no   2  42 

9576 

111  42  10 

9564 

113  21  54 

9^^3 

115     1  53 

9543 

Aldebai*an 

W. 

83  40  18 

9959 

85  27  28 

9941 

87  14  55 

9999 

89    239 

9918 

Venus 

W. 

74  49  11 

9657 

76  26  48 

9645 

78    4  42 

9639 

79  42  54 

9690 

Saturn 

W. 

44  22  10 

9988 

46    8  27 

9SI76 

47  55    2 

9964 

49  41  55 

99;i9 

Pollux 

W. 

40  29    5 

9389 

42  12  55 

9368 

•43  57  15 

9349 

45  42    3 

9331 

Spicn 

E. 

50  32  40 

9998 

48  46  37 

9989 

47    0  21 

9980 

45  13  52 

9979 

Jupiter 

E. 

57  48  45 

9994 

56    0  53 

9913 

54  12  45 

9909 

52^24  20 

9199 

Antares 

E. 

96  25  i» 

9319 

94  40  11 

9300 

92  54  12 

9980 

91     7  56 

9978 

3 

Sun 

W. 

123  25  35 

9491 

125    7    1 

9489 

126  48  40 

9474 

128  30  30 

9465 

Venus 

W. 

87  57  55 

9564 

89  37  40 

9553 

91  17  40 

9543 

92  57  54 

9533 

Saturn 

W. 

58  40  29 

9199 

60  28  58 

9189 

62  17  42 

9180 

64    6  40 

9171 

Pollux 

W. 

54  32  10 

9954 

56  19  17 

9941 

58    6  43 

9999 

59  54  27 

9917 

He^ulus 
Spica 

W. 

17  56  42 

9167 

19  45  59 

9158 

21  35  30 

9149 

23  25  15 

9140 

E. 

36  18  59 

9946 

34  31  40 

9945 

32  44  19 

9945 

30  56  58 

9947 

Jupiter 

E. 

43  18  32 

9145 

41  28  41 

9137 

39  38  38 

9199 

37  48  23 

9199  ! 

Antares 

E. 

82  12  42 

9998 

80  24  56 

9919 

78  36  57 

9911 

76  48  46 

9903  i 

4 

Saturn 

W. 

73  14  34 

9134 

75    4  41 

9198 

76  54  57 

9199 

78  45  22 

9118  ' 

Pollux 

W. 

68  57    5 

9170 

70  46  17 

9163 

72  35  40 

9157 

74  25  13 

9151  , 

llegulus 

W. 

32  37    2 

9103 

34  27  56 

9098 

36  18  58 

9093 

38  10    8 

9088 

Antares 

E. 

67  45  16 

9174 

65  56  10 

9170 

64    6  58 

9167 

62  17  41 

9165 

5 

Saturn 

W. 

87  59    0 

9101 

89  49  57 

9101 

91  40  55 

9100 

a*)  31  54 

9100 

Regulns 

W. 

47  27  35 

9079 

49  19  17 

9071 

51  11     1 

9070 

53    2  46 

9070 

Antai'es 

E. 

53  10  53 

9168 

51  21  37 

9171 

49  32  26 

9176 

47  43  23 

9189 

6 

Regulus 

W. 

62  21  15 

1079 

64  12  46 

9083 

66    4  12 

9087 

67  55  31 

9009 

Antares 

E. 

38  41  18 

9941 

36  53  51 

9959 

35    6  51 

9970 

33  20  21 

9304 

a  Aquilfe 

E. 

87  25  43 

9588 

85  46  31 

9594 

84    7  28 

9609 

82  28  36 

9619 

7 

Regulus 
Spica 

W. 

77    9  51 

9196 

79    0  10 

9136 

80  50  15 

9145 

82  40    6 

9155 

W. 

24    9  37 

9978 

25  56    9 

9968 

27  42  56 

9969 

29  29  52 

9900 

Jupiter 

W. 

16  44  58 

9169 

18  34  23 

9158 

20  23  54 

9158 

22  13  25 

9161 

a  Aquilw 

E. 

74  18  15 

9686 

72  41  16 

9705 

71     4  43 

9797 

69  28  39 

9751 

8 

Regulus 
Spica 

W. 

91  45  20 

9919 

a3  33  29 

9995 

95  21   19 

9939 

97    8  49 

9953 

W. 

38  24  17 

9979 

40  10  48 

9987 

41  57    7 

9996 

43  43  12 

9007 

Jupiter    ^ 

W. 

31  19    0 

9900 

33    7  28 

9910 

34  55  40 

9993 

36  43  34 

9935 

a  Aquilw 

E. 

61  37  13 

9906 

60    5    2 

9945 

58  33  40 

9987 

57    3  11 

3039 

Fomalhaut 

E. 

93  50  46 

9499 

92    922 

9504 

90  28  15 

9518 

88  47  27 

9539 

9 

Spica 

W. 

52  29  29 

9369 

54  13  48 

9384 

55  57  46 

9308 

57  41  23 

9413 

Jupiter 

W. 

45  38  13 

9304 

47  24    6 

9390 

49    9  36 

9336 

50  54  43 

8358 

XIV. 
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GBBBNWIOH  MBAN  TIMB. 

LUKAR  DISTANCES. 

is 

Name  and  Dii«otioD 
ofOldeot. 

Midnight. 

P.L. 

of 

Dlff. 

XVJ». 

P.L. 

of 

Dlff. 

xvmh. 

P.L. 

of 

Diff. 

XXP- 

P.L. 

of 
Diff. 

1 

Suif 

W. 

103  27  43 

9096 

105    6    2 

9614 

10^44'3g 

9601 

108  23'  31 

9588 

Aldebaran 

W. 

76  34  33 

9300 

78  20  33 

9988 

80    6  50 

9976 

81  53  25 

9964 

VBlfUS 

w. 

68  21  45 

9719 

69  58    9 

9698 

71  34  51 

9684 

73  11  52 

9671 

Saturn 

w. 

37  20    8 

9339 

39    5  10 

9396 

40  50  31 

9313 

42  36  11 

9300 

Pollux 

w. 

33  39  25 

9400 

35  20  54 

9461 

37    3    2 

9435 

38  45  47 

9419 

Spica 

E. 

57  34  30 

9337 

55  49  25 

9397 

54    4    5 

9317 

52  18  30 

9307 

Jupiter 

E. 

64  57  24 

9970 

63  10  40 

9958 

61  23  39 

9947 

59  36  21 

9935 

2 

Suw 

W. 

116  42    7 

9S31 

118  22  37 

9690 

120    3  22 

9510 

121  44  22 

9500 

Aldebaran 

W. 

90  50  39 

9906 

92  38  55 

9197 

94  27  27 

9186 

96  16  15 

9176 

Vrnus 

W. 

81  21  22 

9006 

83    0    6 

9506 

84  39    7 

9584 

86  18  24 

9574 

Saturn 

W. 

51  29    5 

9941 

53  16  32 

9330 

55    4  15 

9919 

56  52  14 

9908 

Pollux 

W. 

47  27  17 

9314 

49  12  56 

9998 

50  58  58 

9983 

52  45  23 

9968 

Spica 

E. 

43  27  12 

9905 

41  40  21 

9959 

39  53  21 

9953 

38    6  13 

9940 

JUFTTRR 

E. 

50  35  40 

9181 

48  46  44 

9179 

46  57  34 

9163 

45    8  10 

9153 

Autares 

E. 

89  21  24 

9987 

87  34  36 

9957 

85  47  33 

9947 

84    0  15 

9937 

3 

Sun 

W. 

130  12  32 

9458 

131  54  44 

9459 

133  37    5 

9445 

135  19  a5 

9440 

Venus 

W. 

94  38  21 

9595 

96  19    0 

9516 

97  59  51 

9509 

99  40  52 

9509 

Saturn 

W. 

65  55  51 

9163 

67  45  14 

9155 

69  34  49 

9147 

71  24  36 

9140 

Pollux 

W. 

61  42  29 

9906 

63  30  47 

9196 

65  19  20 

9188 

67    8    6 

9179 

Rep^lus 
Spica 

W. 

25  15  13 

9139 

27    5  23 

9194 

28  55  45 

9117 

30  46  18 

9110 

E. 

29    9  41 

9959 

27  22  31 

9960 

25  35  32 

S979 

23  48  51 

9989 

1 

Jupiter 

E. 

35  57  57 

91)6 

34    7  22 

9110 

32  16  38 

9105 

30  25  46 

9100 

Antares 

E. 

75    0  23 

9196 

73  11  50 

9190 

71  23    7 

9184 

69  34  15 

9179 

4 

Saturn 

W. 

•   80  35  54 

9114 

82  26  32 

9110 

84  17  16 

9106 

86    8    6 

9103 

Pollux 

W. 

76  14  55 

9145 

78    4  45 

9141 

79  54  42 

9137 

81  44  45 

9134 

Regulus 

W. 

40    1  26 

9083 

41  52  51 

9080 

43  44  21 

9077 

45  35  56 

9074 

Autares 

E. 

60  28  21 

9164 

58  38  59 

9163 

56  49  36 

9163 

55    0  13 

9165 

5 

Saturn 

W. 

95  22  53 

9101 

97  13  51 

9109 

99    4  47 

9103 

100  55  41 

9106 

Regulus 

W. 

54  54  31 

9070 

56  46  16 

9079 

58  37  59 

9073 

60  29  39 

9076 

Antares 

E. 

45  54  29 

9190 

44    5  47 

9900 

42  17  20 

9911 

40  29    9 

9994 

6 

Regulus 

W. 

69  46  42 

9008 

71  37  45 

9104 

73  28  38 

9111 

75  19  20 

9118 

Antares 

E. 

31  34  27 

9333 

29  49  16 

3368 

28    4  55 

9409 

26  21  33 

9458 

n  Aquilee 

E. 

80  49  57 

9093 

79  11  33 

9635 

77  3:}  26 

9650 

75  55  39 

9667 

7 

Regulus 
Spica 

W. 

84  29  42 

9165 

86  19    2 

9176 

88    8    6 

9168 

89  56  52 

9900 

W. 

31  16  51 

9960 

33    3  50 

9969 

34  50  46 

9966 

3(i37  36 

9979 

Jupiter 

W. 

24    2  52 

9166 

25  52  11 

9179 

27  41  20 

9180 

29  30  17 

9190 

a  Aquilse 

E. 

67  53    7 

9778 

66  18  10 

9806 

64  43  50 

9837 

63  10  10 

9870 

8 

te'"" 

W. 

98  55  58 

9967 

100  42  46 

9389 

102  29  12 

9997 

104  15  16 

9319 

W. 

45  29    2 

9317 

47  14  36 

9330 

48  59  52 

9349 

50  44  50 

9355  ' 

Jupiter 

W. 

38  31  10 

9948 

40  18  26 

9969 

42    5  22 

9975 

43  51  58 

9989 

a  Aquilse 

E. 

55  33  38 

3081 

54    5    5 

3133 

52  37  35 

3189 

51  11  13 

3951 

■ 

Fomalhaut 

E. 

87    6  58 

9547 

85  26  50 

9564 

83  47    5 

3580 

82    7  43 

9598 

9 

Spica 

W. 

59  24  39 

9490 

61     7  32 

9445 

62  50    3 

9461 

64  32  11 

9477 

W. 

52  39  27 

9368 

54  23  47 

9385 

56    7  43 

9401 

57  51  16 

9418 

88 
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GREENWICH  MEAN  TIME. 

LUKAB  DISTANCES. 

ii 

P.L. 

P.L 

P.L. 

P.L. 

Name  ftnd  Direction 

Noon. 

of 

TITb. 

of 

VP». 

of 

Kb. 

of 

9 

of  Object. 

E. 

Diff. 

Diir. 

DIff. 

DifT. 

a  AquilsB 

49  46    4' 

3317 

48  22  12 

3389 

46  59  43 

3467 

45  38  42 

3553 

Fomalhant 

E. 

80  28  45 

S616 

78  50  12 

9636 

77  12    6 

S657 

75  34  28 

9678 

]0 

Spica 

W. 

G6  13  56 

9494 

67  55  18 

9511 

69  36  16 

9528 

71   16  50 

9545 

Jupiter 

W. 

59  34  25 

9435 

61  17  10 

9453 

62  59  30 

2470 

64  41  26 

9487 

Antares 

W. 

21  51   12 

9897 

23  23  35 

9859 

24  56  47 

2831 

26  30  34 

9819 

Fomalhant 

E. 

67  33  44 

9796 

65  59  11 

9893 

64  25  13 

2K0 

62  51  50 

2879 

(t  Pegasi 

E. 

82  38  38 

2789 

81     3  56 

9810 

79  29  41 

2832 

77  55  55 

2854 

11 

Spica 

W. 

79  33  46 

9639 

81  11  58 

9649 

82  49  47 

9666 

84  27  13 

9683 

Jupiter 

W. 

73    4  58 

2574 

74  44  28 

9599 

76  23  34 

9609 

78    2  17 

9096 

Antares 

W. 

34  23  28 

2787 

35  58  13 

9791 

37  32  5:3 

9796 

39    7  26 

2802 

Fomalhant 

E. 

55  14  29 

3039 

53  45    4 

3074 

52  16  23 

3119 

50  48  28 

3153  ' 

a  Pegasi 

E. 

70  14  20 

2973 

68  43  34 

2999 

67  13  20 

3026 

65  43  39 

3059 

Sow 

E. 

128  40  42 

2969 

127    9  42 

9980 

125  39    4 

2998 

124    8  49 

3016 

12 

Jupiter 

W. 

86  10    8 

9709 

87  46  36 

9795 

89  22  43 

2741 

90  58  29 

9756  , 

Antares 

W. 

46  57  38 

9848 

48  31     3 

9859 

50    4  14 

2871 

51  37  10 

9883' 

Fomalhant 

E. 

43  41  42 

3388 

42  19  12 

3445 

40  57  46 

3506 

39  37  29 

3573 

a  Pegasi 

E. 

58  23  56 

3203 

56  57  50 

3936 

55  32  23 

3270 

54    7  37 

3306 

Sun 

E. 

116  43    0 

3102 

115  14  53 

3119 

113  47    7 

3137 

112  19  42 

3153 

13 

Antares 

W. 

59  18  13 

9939 

60  49  42 

9950 

62  20  57 

2961 

63  51  59 

9971 

a  Pegasi 

E. 

47  14  48 

3515 

45  54  40 

3563 

44  35  25 

3615 

43  17    7 

3671 

a  Arietis 

E. 

88  36  20 

3005 

87    6  14 

3090 

85  36  26 

3034 

84    6  55 

3047 

Sun 

E. 

105    7  23 

3931 

l03  41  50 

3944 

102  16  33 

3258 

100  51  32 

3979 

14 

Antares 

W. 

71  23  51 

3092 

72  53  36 

3031 

74  23  10 

3040 

75  52  33 

3048 

a  Arietis 

E. 

7(5  43  25 

3119 

75  15  30 

3194 

73  47  50 

3137 

72  20  25 

3149 

Sun 

E. 

93  50  21 

3334 

92  26  49 

3345 

91     3  30 

3356 

89  40  23 

3365 

15 

Antares 

W. 

83  17     1 

3086 

84  45  28 

3091 

86  13  48 

3098 

87  42    0 

3103 

a  AqnilcB 

W. 

42  21  59 

4397 

43  28  27 

4963 

44  35  54 

4204 

45  44  16 

4153 

a  Arietis 

E. 

65    6  54 

3907 

m  40  53 

3918 

62  15    5 

3229 

60  49  30 

3941 

Sun 

E. 

82  47  29 

3409 

81  25  23 

3416 

80    3  25 

3493 

78  41  35 

3430 

16 

Antares 

W. 

95     1  31 

3195 

96  29  10 

3198 

'  97  56  46 

3131 

99  24  18 

3133 

1 

a  Aqnilae 

W. 

51  37  19 

3949 

52  49  49 

3919 

54    2  50 

3890 

55  16  20 

3869 

1 

a  Arietis 

E. 

53  44  58 

3998 

52  20  44 

3311 

50  56  45 

3324 

49  33     I 

3337 

Sun 

E. 

71  54    0 

3454 

70  32  44 

3457 

69  11  32 

3460 

67  50  23 

3463 

17 

a  Aquilee 

W. 

61  30  11 

3759 

62  46    3 

3733 

64    2  15 

3716 

65  18  45 

3699 

a  Arietis 

E. 

42  38  27 

3417 

41   16  30 

3437 

39  54  55 

3458 

38  33  44 

3483 

Sun 

E. 

61     5  10 

3469 

59  44  11 

3468 

58  23  11 

3468 

57    2  11 

^\ 

18 

aAqnilae 

W. 

71  45  22 

3698 

73    3  26 

3616 

74  21  43 

3604 

75  40  13 

3599 

Fomalhant 

W. 

38    5    9 

3856 

39  19  14 

3803 

40  34  14 

3754 

41  50    4 

3710, 

1 
j 

Sun 

E. 

50  16  47 

3457 

48  55  35 

3454 

47  34  20 

3459 

46  13    2 

3448 

1  19 

a  Aqnilee 

W. 

82  15  44 

3541 

83  35  28 

3539 

84  55  12 

3524 

86  15  10 

3515' 

Fomalhant 

W. 

48  19  48 

3535 

49  39  34 

3506 

50  59  52 

3480 

52  20  39 

3454 

a  Pegasi 

W. 

35  29  52 

4116 

36  39  38 

4036 

37  50  42 

3963 

39    2  58 

3896 

XVI. 
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OBEENWIOH  MEAN  TIME. 

LUNAE  DISTANCES. 

ii 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 
of 

Diff. 

xv^. 

P.L. 

of 

Diff. 

xvmh 

P.L. 

of 

Diff. 

XXIh. 

P.L. 

of 

Diff. 

9 

a  Aquilie 

E. 

44  19  16 

3646 

43    131 

3747 

4f  45  34 

3859 

40  3l'  33 

3989 

Fomalhaut 

E. 

73  57  19 

S700 

72  20  39 

2722 

70  44  29 

2746 

69    8  50 

2771 

10 

S[»ic4i 

VV. 

72  57    1 

S563 

74  36  48 

2580 

76  16  11 

2597 

77  55  10 

2614 

Jupiter 

W. 

66  22  57 

S504 

68    4    4 

2522 

69  44  46 

2540 

71  25    4 

2657 

AntiireR 

W. 

28    4  46 

S798 

29  39  16 

2791 

31   13  56 

2787 

32  48  41 

2785 

Fomalhaut 

E. 

61  19    4 

S908 

59  46  55 

2939 

58  15  25 

2971 

56  44  36 

3005 

a  Pegasi 

E. 

76  22  37 

2876 

74  49  48 

2899 

73  17  28 

2923 

71  45  ?38 

2948 

11 

Spicu 

W. 

86    4  16 

8700 

87  40  56 

2717 

89  17  13 

2734 

90  5.3    8 

2750 

Jupiter 

W. 

79  40  36 

9643 

81  18  32 

2660 

82  56    6 

2676 

84  33  18 

2692 

Antares 

W. 

40  41  51 

9H10 

42  16    6 

2819 

43  50    9 

2828 

45  24    0 

2838 

Fomalhaut 

E. 

49  21  22 

3194 

47  55    6 

3238 

46  29  42 

3285 

45    5  13 

3335 

a  Pegasi 

E. 

64  14  31 

3081 

62  45  58 

3110 

61   18     1 

3140 

59  50  40 

3171 

Suw 

E. 

122  :38  56 

3034 

121     9  25 

3051 

119  40  15 

3069 

118  11  27 

3086 

12 

Jupiter 

W. 

92  33  54 

2772 

94    8  59 

2786 

95  43  45 

2801 

97  18  12 

2815 

Autares 

W. 

53    9  51 

2804 

54  42  18 

2905 

56  14  31 

2916 

57  46  29 

2927 

Fomalhaut 

E. 

38  18  25 

3645 

37    0  39 

3724 

15  44  17 

3811 

34  29  26 

3907 

a  Pegasi 

E. 

52  43  a3 

3344 

51  20  12 

3383 

49  57  36 

3424 

48  35  47 

3469 

Sun 

E. 

no  52  37 

3169 

109  25  51 

3184 

107  59  23 

3200 

106  33  14 

3215 

13 

Aiitares 

W. 

65  22  48 

2982 

66  53  23 

2993 

68  23  45 

3003 

69  53  54 

3013 

a  Pe^si 
a  Arietis 

E. 

41  59  49 

3731 

40  43  35 

3795 

39  28  28 

3866 

38  14  34 

3943 

E. 

82  37  41 

3060 

81     8  43 

3073 

79  40     1 

3087 

78  11  35 

3100 

Sun 

E 

99  26  48 

3985 

98    2  19 

3299 

96  38    6 

3311 

95  14    7 

3322 

14 

Antaren 

W. 

77  21  46 

3056 

78  50  49 

3065 

80  19  42 

3072 

81  48  26 

3079 

a  Arietis 

E. 

70  53  15 

3161 

69  26  19 

3173 

67  59  37 

3184 

66  33    9 

3195 

Sun 

E. 

88  17  27 

3375 

86  54  42 

3385 

85  32    8 

3393 

84    9  44 

3401 

15 

Antai-es 

W. 

89  10    6 

3108 

90  38    6 

3113 

92    6    0 

3118 

93  33  48 

3122 

a  Aquilfti 

W. 

46  53  27 

4105 

48    3  24 

4061 

49  14    4 

4021 

50  25  23 

3983 

a  Arietis 

E. 

59  24    9 

3252 

57  59     1 

3264 

56  34    7 

3275 

55    9  26 

3286 

Sun 

E. 

77  19  52 

3435 

75  58  15 

3441 

74  m  45 

3446 

73  15  20 

3450 

16 

Antares 

W. 

100  51  47 

3135 

102  19  14 

3138 

103  46  38 

3139 

105  14    0 

3140 

a  Aqnilte 

W. 

56  30  18 

3837 

57  44  42 

3814 

58  59  30 

3792 

60  14  40 

3772 

a  Arietis 

E. 

48    9  32 

3351 

46  46  19 

3365 

45  23  23 

3381 

44    0  45 

3399 

Sun 

E. 

G6  29  17 

3464 

65    8  13 

3466 

63  47  11 

3467 

62  26  10 

3468 

17 

a  Aquilie 

W. 

G6  35  .33 

3664 

67  52  37 

3669 

69    9  57 

3655 

70  27  32 

3641 

a  ArietiM 

E. 

37  13     1 

3510 

35  52  48 

3541 

34  33    9 

3575 

33  14    7 

3613 

Sun 

E. 

55  41   10 

3466 

54  20    8 

3464 

52  59    4 

3462 

51  37  57 

3459 

18 

a  Aquilee 

W. 

76  58  56 

3581 

78  17  51 

3570 

71)  36  58 

3560 

80  56  16 

3551 

Fomalhaut 

W. 

43    6  40 

3670 

44  23  59 

3633 

45  41  58 

3598 

47    0  35 

3565 

Sun 

E. 

44  51  40 

3445 

43  30  14 

3441 

42    8  44 

3437 

40  47    9 

3433 

19 

a  Aquilse 

W. 

87  35  18 

3506 

88  55  35 

3499 

90  16    0 

3493 

91  36  32 

3487 

Fomalhaut 

W. 

53  41  55 

3430 

55    3  38 

3408 

56  25  46 

3486 

57  48  19 

3365 

1 

1 

1 

a  Pegasi 

W. 

40  16  22 

3835 

41  30  48 

3780 

42  46  11 

3728 

44    2  28 

3681 

90 
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GREENWIOH  MEAN  TIME. 

LUNAB  DI8TAKCES. 

P 

Name  Mid  Direction 

Noon. 

P.L. 
of 

nih. 

P.L. 

of 

VPu 

P.L. 
of 

Kb. 

P.L. 
of 

of  Object. 

Diif. 

Diff. 

Dlff. 

Diif. 

19 

Suif 

E. 

39  25  30 

S430 

2§    Sii 

3495 

36  4159 

3491 

35  20    6 

3417 

20 

W. 

59  11  16 

3346 

60  34  36 

3395 

61  58  18 

3307 

63  22  21 

3990 

a  Pegasi 

W. 

45  19  a5 

3638 

46  37  28 

3598 

47  56    5 

3559 

49  15  24 

3994 

Sun 

E. 

28  29  43 

3403 

27    730 

3401 

25  45  15 

3409 

24  23    1 

3404 

1 

24 

Suif 

W. 

18  43  50 

3165 

20  10  41 

3134 

21  38    9 

3108 

23    6    9 

1 
3085 

Saturn 

E. 

28  32  40 

9735 

26  56  46 

9799 

25  20  44 

9793 

23  44  35 

9719 

Regulus 

E, 

67  11    2 

S678 

65  33  52 

9668 

63  56  29 

9659 

62  18  54 

9650 

25 

Sun 

W. 

30  32  21 

S997 

32    238 

9983 

33  33  12 

9969 

35    4    3 

9956 

Regulus 
Spica 

E. 

54    8    0 

S607 

52  29  14 

9598 

50  50  16 

9589 

49  11    6 

9580 

E. 

107  49  36 

9636 

106  11  30 

9697 

104  33  12 

9618 

102  54  41 

9609 

26 

Sun 

W. 

42  42  15 

8898 

44  14  37 

9887 

45  47  13 

9876 

47  20    2 

9866 

Regulus 
Spica 

E. 

40  52  20 

9538 

39  12    0 

9530 

37  31  29 

9599 

35  50  47 

9514 

E, 

9439    8 

9566 

92  59  26 

9558 

91   19  33 

9550 

89  39  29 

9541 

Jupiter 

E. 

99  39  14 

9690 

97  58  28 

9519 

96  17  31 

9504 

94  36  23 

9495 

27 

Sun 

W. 

55    7  23 

.   9817 

56  41  29 

9808 

58  15  47 

9798 

59  50  17 

9788 

Spica  ' 

E. 

81  16  19 

9509 

79  35    8 

9494 

77  53  47 

9487 

76  12  16 

9480 

JUPITBR 

E. 

86    7  53 

9456 

84  25  38 

M48 

82  43  12 

9441 

81    0  35 

9433 

28 

Sun 

W. 

67  45  47 

9744 

69  21  28 

9736 

70  57  20 

9798 

72  33  23 

9719 

Vknus 

W. 

27  30  44 

9870 

29    3  41 

9854 

30  36  59 

9839 

32  10  36 

9895 

Saturn 

W. 

24  44  34 

9473 

26  26  25 

9469 

28    8  32 

9451 

29  50  54 

9441 

PolLuz 

W. 

24    0  12 

9753 

25  35  41 

9704 

27  12  15 

9663 

28  49  44 

9699 

Spica 

E. 

67  42    5 

9444 

65  59  33 

9438 

64  16  52 

9431 

62  34     1 

9^ 

Jupiter 

E. 

72  24  49 

9396 

70  41    8 

9380 

68  57  17 

9381 

67  13  15 

9374 

29 

Sun 

W. 

80  36  28 

9678 

82  13  37 

9670 

83  50  57 

9669 

85  28  28 

9655 

Venus 

W. 

40    3    0 

9764 

41  38  15 

9753 

43  13  45 

9743 

44  49  28 

9733 

Saturn 

W. 

38  26    0 

9398 

40    9  38 

9390 

41  53  27 

9389 

43  37  28 

9374 

Pollux 

W. 

37    723 

9504 

38  48  31 

9485 

40  30    5 

9469 

42  12    2 

9453 

Spica 

E. 

53  57  34 

9395 

52  13  52 

9390 

50  30    3 

9385 

48  46    7 

9380 

Jupiter 

K. 

58  30  32 

9338 

56  45  29 

9333 

55    0  17 

9396 

53  14  55 

9390 

Antares 

E. 

99  50  29 

9419 

98    7  11 

9404 

96  23  42 

9397 

94  40    3 

9390 

30 

Sun 

W. 

93  38  35 

9618 

95  17    5 

9611 

96  55  45 

9604 

98  34  35 

9587 

Venus 

W. 

52  51  14 

9687 

54  28  11 

9679 

56    5  19 

9671 

57  42  38 

9663 

Saturn 

W. 

52  20  16 

9337 

54    5  21 

9331 

55  50  36 

9394 

57  36    0 

9317 

Pollux 

W. 

50  46  52 

9389 

52  30  43 

9378 

54  14  49 

9368 

55  59  10 

9358 

Spica 

E. 

40    5    3 

9366 

38  20  40 

9365 

36  36  15 

9365 

34  51  50 

9366 

Jupiter 

E. 

44  25  50 

9889 

42  39  35 

9984 

40  53  12 

9979 

39    6  42 

9874 

Ad  tares 

E. 

85  59  15 

9356 

84  14  37 

9350 

82  29  50 

9344 

80  44  54 

9338 

31 

Sun 

W. 

106  50  53 

9567 

108  30  33 

9569 

110  10  20 

9557 

111  50  14 

9559 

Saturn 

W. 

66  25  19 

9987 

68  11  37 

9389 

69  58    3 

9977 

71  44  36 

9979 

Venus 

W. 

65  51  47 

9637 

67  30    5 

9691 

69    8  32 

9614 

70  47    8 

9609 

Pollux 

W. 

64  44  12 

9317 

66  29  47 

9310 

68  15  32 

9303 

70    1  27 

9996 

Regulus 

W. 

28  22  28 

9949 

30    9  43 

9943 

31  57    6 

9939 

33  44  36 

9934 

Antares 

E. 

71  58  21 

8315 

70  12  43 

9311 

68  26  59 

9307 

66  41  10 

9304 

xvnL 
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GBEENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

p 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  DireeUoB 
of  OlitJeot. 

Midnight. 

of 
Diff. 

XVb. 

of 
-DHL 

xvinh 

of 
Diff. 

XXP». 

of 
Diff. 

19 

Suif 

E. 

33  58    9 

3414 

3236    § 

3410 

3f  14    3 

3407 

29  5l'  54 

3405 

20 

Fomalhaiit 

W. 

64  46  44 

3973 

66  11  27 

3956 

67  36  30 

3241 

69     1  51 

3225 

aPegasi 

W. 

50  a5  22 

3491 

51  55  56 

3459 

53  17    6 

3430 

54  38^49 

3402 

Sun 

E. 

23    0  49 

3407 

21  38  41 

3413 

20  16  39 

3499 

18  54  47 

3436  1 

34 

Sun 

W. 

24  34  37 

3064 

26    3  30 

3046 

27  32  46 

3099 

29    223 

3012 

Saturn 

E. 

22    8  20 

2714 

20  31  59 

2711 

18  55  34 

9710 

17  19    8 

2713 

Regulus 

E. 

60  41     7 

9641 

59    3    8 

9639 

57  24  57 

9094 

55  46  34 

2615 

25 

Sun 

W. 

36  35  11 

9943 

38    6  35 

S931 

39  38  14 

2990 

41  10    7 

2909 

Regulus 
Spica 

E. 

47  31  44 

9579 

45  52  10 

8564 

44  12  25 

9555 

42  32  28 

2547 

E. 

101  15  58 

9600 

99  37    3 

9591 

97  57  56 

9583 

96  18  ;)8 

2574 

26 

Sun 

W. 

48  53    5 

9855 

50  26  21 

9846 

51  59  49 

9836 

53  33  30 

2897 

Regulus 

E. 

34    9  53 

9506 

32  28  48 

9498 

30  47  32 

9490 

2<)    6    5 

2489 

Spica 

E. 

87  59  13 

9533 

86  18  46 

2525 

84  38    8 

9517 

82  57  19 

9510 

JuriTFB 

E. 

92  55    3 

94«7 

91  13  32 

2480 

89  31  50 

9479 

87  49  57 

9464 

27 

Sun 

W. 

61  25    0 

9780 

62  59  54 

2771 

64  35    0 

9709 

66  10  18 

2753 

Spica 

E. 

74  30  34 

9479 

72  48  42 

2465 

71     6  39 

9458 

69  24  27 

9451 

Jupiter 

E. 

79  17  47 

9495 

77  34  48 

2418 

75  51  39 

2410 

74    8  19 

2403 

28 

Sun 

W. 

74    9  38 

9710 

75  46    4 

2709 

77  22  41 

2694 

78  59  29 

9686 

Venub 

W. 

33  44  31 

9811 

35  18  44 

9708 

36  53  14 

2786 

38  28    0 

2776 

Saturn 

W. 

31  33  30 

9439 

33  16  19 

2424 

34  59  20 

2415 

36  42  34 

2406 

Pollux 

W. 

30  28    0 

9598 

32    6  58 

2570 

33  46  34 

2546 

35  26  43 

2594 

Spica 

E. 

60  51     1 

9418 

59    7  52 

2412 

57  24  34 

2406 

55  41     8 

9401 

Jupiter 

E. 

65  29    3 

9367 

63  44  41 

2359 

62    0    8 

2353 

60  15  25 

9346 

29 

Sun 

W. 

87    6    9 

9646 

88  44    1 

9639 

90  22    3 

2639 

92    0  14 

9695 

Venus 

W. 

46  25  24 

9793 

48    1  33 

9713 

49  37  55 

.9704 

51   14  29 

9696 

Saturn 

W. 

45  21  40 

9366 

47    6    3 

9359 

48  50  37 

9352 

50  35  21 

9344 

Pollux 

W. 

43  54  21 

9438 

45  37     1 

9495 

47  20    0 

9419 

49    3  17 

9400 

Spica 

E. 

47    2    4 

2377 

45  17  56 

9373 

43  as  42 

9370 

41  49  24 

9368 

Jupiter 

E. 

51  29  24 

9313 

49  43  44 

9307 

47  57  55 

2301 

46  11  57 

9995 

Antares 

E. 

92  56  14 

2389 

91  12  14 

9375 

89  28    4 

2368 

•  87  43  44 

9369 

30 

Sun 

W. 

100  13  34 

9591 

101  52  41 

9585 

103  31  57 

2579 

105  11  21 

9573 

Venus 

W. 

59  20    8 

9655 

60  57  48 

9648 

62  35  38 

2640 

64  13  38 

9634 

Saturn 

W. 

59  21  34 

9311 

61     7  17 

2305 

62  53    9 

2999 

64  39  10 

9994 

Pollux 

W. 

57  43  45 

2349 

59  28  33 

2340 

61  13  34 

2339 

62  58  47 

9394 

Spica 

E. 

33    7  27 

2369 

31  23    8 

2374 

29  38  56 

2381 

27  54  54 

9391 

Jupiter 

E. 

37  20    5 

2270 

35  33  21 

2966 

33  46  31 

9963 

31  59  36 

9960 

Aotares 

E. 

78  59  50 

9333 

77  14  38 

9398 

75  29  19 

2323 

73  43  53 

2319 

31 

Sun 

W. 

113  30  15 

9548 

115  10  22 

9544 

116  50  34 

2540 

118  30  52 

2536 

Saturn 

W. 

73  31  16 

2968 

75  18    3 

9963 

77    4  57 

2959 

78  51  57 

9956 

Venus 

W. 

72  25  51 

9603 

74    4  42 

9598 

75  43  40 

9593 

77  22  44 

9589 

Pollux 

W. 

71  47  32 

9991 

73  33  45 

9985 

75  20    6 

9981 

77    6  34 

9276 

Regulus 

W. 

35  32  13 

9999 

37  19  57 

9995 

39    7  48 

9990 

40  55  45 

9917 

Antares 

E. 

64  55  17 

9309 

63    9  20 

9300 

61  23  20 

9299 

59  37  19 

9998 

92 
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AT  GREENWICH  APPARENT  NOON. 


S 
^ 


Wod. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thnr. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thuf. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 


THE  SUN'S 


Apparent 
Right  AsceoBton. 


h   m   8 

4  36  8.00 
4  40  13.65 
4  44  19  68 

4  48  26.07 
4  52  32  80 

4  56  39.86 

5  0  47.23 
5  4  54.90 
5  9  2.86 

5  13  11.08 
5  17  19.55 
5  21  28.25 

5  25  37.16 
5  29  46.26 
5  33  55.51 

5  38  4.90 
5  42  14.42 
5  46  24  02 

5  50  33.68 
5  54  43.38 
5  58  53.08 


3    2.76 

7  12.39 

11  21.93 


6  15  31.37 
6  19  40.68 
6  23  49.83 

6  27  58.79 
6  32  7.56 
6  36  16.10 

6  40  24.40 


Diff.  for 
I  Hour. 


0.227 
0.243 
0.259 

0.273 
0.287 
0.300 

0.313 
0.325 
0..337 

0.347 
0.357 
0.366 

0.375 
0..382 
0.38» 

0.393 
0.397 
0.400 

0.402 
0.403 
0.403 

0.401 
0.399 
0.395 

0.390 
0.384 
0.377 

0.369 
0.3(»0 
0.350 

10.340 


Apparent 
Declination. 


N.22  3  8.5 
22  11  8.0 
22  18  44.3 

22  25  57.1 
22  32  46.4 
22  39  12.0 

22  45  13.8 
22  50  51.7 

22  56     5.6 

23  0  55.3 
23  5  20.8 
23     9  21.9 

23  12  58.5 
23  16  10.6 
23  18  58.2 

23  21  21.1 
23  23  19.4 
23  24  52.9 

23  26  1.6 
23  26  45.6 
23  27     4.8 

23  26  59.2 
23  26  28.7 
23  25  33.4 

23  24  13.4 
23  22  28.8 
23  20  19.4 

23  17  45.4 
23  14  46.9 
23  11  23.9 

N.23     7  36.5 


Diff  for 
1  Hoar. 


+20.46 
19  49 
18.52 

+  17.54 
1 6.-56 
15.57 

+  14.57 
I3.,57 
12..57 

+  11.56 
10.55 
9.53 

+  8.51 
7.49 
6.47 

+  5.44 
4.41 
3..38 

+  2.35 

1.32 

+  0.28 

-  0.75 
1.78 
282 

-  3.85 
4.88 
5.90 

-  6.93 
7.95 

8.97 

-  9.98 


Senii- 
diameter. 


15  48.37 

15  48.24 
15  48.12 

15  47.99 
15  47.87 
15  47.75 

15  47.63 
15  47.52 
15  47.41 

15  47.31 
15  47.21 
15  47.11 

15  47.02 
15  46.93 
15  46.85 

15  46.77 
15  46.70 
15  46.63 

15  46.57 
15  46.51 
15  46.45 

15  46.40 
15  46.36 
15  46.32 

15  46.28 
15  46.25 
15  46.23 

15  46.21 
15  46.19 
15  46.18 

15  46.17 


Sidereal 
Time  of 
Semi- 
diameter 
Pansiug 
Meridian. 


68.41 

'68.47 
68.52 

68.57 
68.62 
68.66 

68.70 
68.74 

68.78 

68.82 
68.85 

68  88 

68.90 
68.92 
68.94 

68.96 
68.97 
68.98 

68.98 
68.98 
68.98 

68.97 
68.96 
68.95 

68.94 
68.92 
68.90 

68.88 
68.85 
68.82 


Eqaation  of 

Time, 

to  be 
Sabtraoted 

from 


Added  to 

Apparent 

Time. 


2  28.26 
2  19.19 
2     9.75 

1  59.95 
1  49.80 
1  39.33 


28.55 

17.47 

6.10 

54.46 
42.57 
3047 

18.15 
5.65 


0  7.02 

0  19  83 

0  32.75 

0  45.75 

0  58.82 

1  11.92 
1  25.02 

1  38.10 

1  51.14 

2  4.10 

2  16.95 

2  29.66 

2  42.22 

2  54.60 

3  6.78 
3  18.73 


68.79      3  30.43 


Dim  for 
1  flour. 


8 

0..370 
0.3b6 
0.402 

0.416 
0.430 
0.443 

0.4.':6 
0.468 
0.480 

0.490 
0..500 
0..509 

0.518 
0.525 
0.531 

0,536 
0..540 
0.543 

0.545 
0.546 
0.546 

0.544 
0.542 
0.538 

0..533 
0.527 
0.520 

0.512 
0.503 
0.493 

0.483 


NOTK.~Tbe  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  0'.19  firom  tbe  sidereal  time. 

The  sign  +  p infixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  Increasing; 
the  sign  —  indicates  that  north  declinations  are  decreasing. 
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AT  GEEENWICH  MEAN  NOON. 

i 

o 
Ji 

o 

1 

5 

1 
1 

THE 

SUN'S 

Time, 

to  be 

Added  to 

Dlft  for 
1  Honr. 

Sidereal 

Time, 

or 

Right  AscoiiHiou 

of 

Mean  Hun. 

Apparent 
Right  Aacension. 

Diff.  for 
1  Hour. 

Apparent 
Deolinatfon. 

Diftlbr 
1  Honr. 

Subtracted 

from 
Mean  Time. 

]  Wed. 
:  Tliur. 

!  Frid. 

1 

1 

2 
3 

li      m       s 

4  36     8.43 
4  40  14.05 
4  44  20.05 

• 
10.^26 
10.24'^ 
10.258 

N.22     3     9.3 
22  11     8.7 
22  18  44.9 

+20.'46 
19.49 
18.52 

ra       s 

2  28.25 
2  19.19 
2    9.74 

s 
0.370 
0..386 
0.402 

Ii      m       8 

4  38  36.68 
4  42  33.24 
4  46  29.79 

1  Sat.   - 
SUN, 
Mon. 

4 

5 
6 

4  48  26.41 
4  52  33.11 
4  56  40.14 

10.272 
10.286 
10.299 

22  25  57.7 
22  32  46.9 
22  39  12.4 

+  17.54 
16.56 
15.57 

1  59.94 
1  49.79 
1  39.32 

0.416 
0.430 
0.443 

4  50  26.35 
4  54  22.90 
4  58   19.46 

Tues. 
Wed. 
Thur. 

7 
8 
9 

5     0  47.48 
5    4  55.12 
5     9     3.05 

10.312 
10.324 
10.3.3e 

22  45  14.2 
22  50  52.0 
22  56     5.8 

+  14.57 
13.57 
12.57 

1  28.54 
1   17.46 
1     6.08 

0.456 
0.468 
0.480 

5    2  16.02 
5     6  12.58  ' 
5  10     9.13 

Frid. 
Sat. 

SUN 

1 

10 
11 
12 

5  13  11.24 
5  17   19.68 
5  21^28.34 

10.346 
10.356 
10.365 

23     0  55.5 
23     5  20.9 
23     9  21.9 

+11.56 
10.55 
9.53 

0  54.45 
0  42.56 
0  30.46 

0.490 
0.500 
0.509 

5  14     5.69 
5  18    2.24 
5  21  58.80 

III 

13 
14 
15 

5  25  37.21 
5  29  46.27 
5  33  55.49 

I0..374 
10.381 
10.387 

23  12  58.5 
23  16   10.6 

23  18  58.2 

+  8.51 
7.49 
6.47 

0  18.15 
0     5.65 
0    7.02 

0.518 
0.525 
0.531 

5  25  55.36 
5  29  51.92  1 
5  33  48.47 

IjThur. 
1  Frid. 

ISat. 

16 
17 
16 

5  38     4.85 
5  42  14.33 
5  46  23.89 

10.392 
10.396 
10.399 

23  21  21.1 
23  23  19.4 
23  24  52.9 

+  5.44 
4.41 
3.38 

0  19.82 
0  32.74 
0  45.74 

0.536 
0.540 
0.543 

5  37  45.03 
5  41  41.59 
5  45  38.15 

•SUN. 
,  Mon. 
Tues. 

19 
20 
21 

5  50  33.51 
5  54  43.17 
5  58  52.83 

10.401 
10.402 
10.402 

23  26     1.6 
23  26  45.6 
23  27     4.8 

+  2..35 

1.32 

+  0.28 

0  58,81 

1  11.91 
1  25.01 

0.545 
0.546 
0.546 

5  49  34  70  ' 
5  53  31.26 
5  57  27.82 

Wed. 

Thur. 

'  Frid. 

1 

22 
23 
24 

6     3    2.47 
6     7  12.06 
6  11  21.57 

10.400 
10..398 
10.394 

23  26  59.2 
23  26  28.8 
23  25  33,6 

-  0.75 
1.78 
2.82 

1  38.09 

1  51.13 

2  4.08 

0.544 
0.542 
0.538 

6     1  24,38 
6     5  20.93 
6     9  17.49 

Sat, 

SUN 

\  Mon. 

1 

25 
26 
27 

6  15  30.97 
6  19  40.24 
6  23  49.36 

10.,389 
10.383 
10.376 

23  24  13.6 
23  22  29.0 
23  20  19.7 

-  3.85 

4.88 
5.90 

2  16.93 
2  29.64 
2  42.20 

0.533 
0.527 
0.520 

6  13  14.04 
6  17  10.60  i 
6  21     7.16 

!  Tues. 
Wed. 
Thur. 

28 
29 
30 

6  27  58.29 
6  32     7.02 
6  36  15.53 

10,368 
10.359 
10.349 

23  17  45.8 
23  14  47.3 
23  11  24.4 

-  6.93 
7.95 
8.97 

2  54.57 

3  6.75 
3  18.70 

0.512 
0.503 
0.493 

6  25     3.72 
6  29    0.27 
6  32  56.83 

Frid. 

31 

6  40  23.79     10.339 

N.23    7  37.1 

-  9.98 

3  30.40 

0.483 

6  36  53.39 

XOTE. 

1 

— Th 
Th 
an 

0  Mmidiameter  for  mean  noon 
0  sign  +  proflxed  to  the  honrl 
>  increasing:  the  sign  —  indio 

may  be  assumed  the  same  as  t 
y  change  of  declination  indicate 
&te8  tliat  north  declinations  arc 

tiat  for  apparent 
« that  north  dec 
>  decreasing. 

noon. 
Unations 

Diff:  for  1  Honr, 
-f.9-.8o65. 
(Table  IH.) 
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AT  GEEENWIOH  MEAN  NOON. 


s 

1 

1 
1 

1 

O 

1 

1 

152 

2 

153 

3 

154 

4 

155 

5 

156 

6 

157 

7 

158 

8 

159 

9 

160 

10 

161 

11 

162 

12 

163 

13 

164 

14 

165 

15 

166 

16 

167 

17 

168 

18 

169 

19 

170 

20 

171 

21 

172 

22 

173 

23 

174 

24 

175 

25 

i76 

26 

177 

27 

178 

28 

179 

29 

180 

30 

181 

31 

182 

THE  SUN'S 


TRUE  LONGITUDE. 


70  38  18.7 

71  35  45.5 

72  33  11.1 

73  30  35.5 

74  27  58.9 

75  25  21.4 

76  22  43.1 

77  20    4.1 

78  17  24.4 

79  14  44.2 

80  12     3.4 

81  9  22.2 

82  6  40.6 

83  3  58.6 

84  1  16.3 

84  58  33.7 

85  55  50.8 

86  53    7.5 

87  50  23.9 

88  47  40.0 

89  44  55.7 

90  42  11.0 

91  39  25.9 

92  36  40.3 

93  33  54.2 

94  31     7.7 

95  28  20.7 

96  25  33.1 

97  22  45.1 

98  19  56.8 

99  17    8.2 


V 


38  9.4 

35  36.0 
33     1.4 

30  25.6 

27  48.9 
25  11.3 

22  32.8 
19  53.6 
17  13.7 

14  33.4 

11  52.5 

9  11.1 

6  29.3 
3  47.1 
1     4.7 

58  22.0 
55  38.9 
52  55.4 

50  11.6 
47  '27.6 
44  43.2 

41  58.3 

39  13.0 

36  27.2 

33  41.0 
30  54.3 

28  7.1 

25  19.3 
22  31.1 
19  42.7 

16  54.0 


Dlff.  for 
1  Hoar. 


43.64 
43.59 
43.54 

43.49 
43.45 
43.42 

43.39 
43.36 
43.33 

43.31 
43.29 
43.27 

43.26 
43.24 
43.23 

43.21 
43.20 
43.19 

43.16 
43.17 
43.15 

43.13 
43.11 
43.09 

43.07 
43.05 
43.03 

43.01 
42.99 
42.98 

142.97 


LATITUDE. 


+  0.39 
0.47 
0.52 

+  0.54 
0.53 
0.49 

+  0.43 
0.34 
0.23 

+  0.11 

-  0.02 
0.15 

-  0.27 
0.38 
0.47 

-  0.52 
0.55 
0.55 

-  0.52 
0.46 
0.37 

-  0.27 
0.15 

-  0.01 

+  0.13 
0.26 
0.38 

-h  0.49 
0.58 
0.64 

+  0.66 


Logarithm 

of  the 

Radios  Yeotor 

of  the 

Earth. 


0.0061920 
0.0062513 
0.0063092 

0.0063658 
0.0064210 
0,0064750 

0.0065278 
0.0065792 
0.0066293 

0.0066780 
0.0067252 
0.0067707 

0.0068145 
0.0068564 
0.0068962 

0.0069338 
0.0069690 
0.0070018 

0.0070321 
0.0070599 
0.0070851 

0.0071076 
0.0071275 
0.0071448 

0.0071597 
0.0071723 
0.0071825 

0.0071905 
0.0071964 
0.0072005 

0.0072029 


Difllfor 
1  Hoar. 


+  25.1 
24.5 
23.9 

+  23.3 
22.8 
22.2 

+  21.7 
21.1 
20.6 

+  20.0 
19.3 
1&6 

+  17.9 
17.0 
16.1 

+  15.2 
14.2 
13.2 

+  12.1 
11.1 
9.9 

+  8.9 
7.8 
6.8 

+  5.7 
4.7 
3.8 

+  2.9 
2.1 
1.3 

+   0.6 


HeanTime 

of 

Sidereal  Noon. 


19  18  13.05 

19  14  17.14 

19  10  21.23 

19  6  25.33 

19  2  29.42 

18  58  33.51 

18  54  37.60 

18  50  41.68 

18  46  45.76 

18  42  49.84 

18  38  53.94 

18  34  58.03 

18  31  2.11 

18  27  6.20 

18  23  10.29 

18  19  14.39 

18  15  18.47 

18  11  22.56 

18  7  26.65 

18  3  30.75 

17  59  34.83 

17  55  38.92 

17  51  43.01 

17  47  47.10 

17  43  51.18 

17  39  55.27 

17  35  59.36 


17  32 
17  28 
17  24 


3.46 

7.54 

11.63 


17  20  15.72 


KOTB.— The  nomhen  In  oolonm  X  oorreapond  to  the  trae  eqainox  of  the  date;  in  oolamn  A',  to 
the  mean  eqolnox  of  January  (H.O. 


Di£  for  1  Hoar, 
—  9«.8296. 
(Table  n.) 
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aSEENWIOH  MEAN  TIME. 

1 

THE  MOON'S 

1 

SEMmiAMKTBB. 

HOHTZONTAT.  PARALLAX. 

TTPPSB  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diir.  for 
IHoor. 

Midnight. 

Diitfor 
IHoor. 

Merldiuiof 
Oreenwiob. 

Diff.  for 
IHoor. 

Noon. 

1 

2 
3 

16  las 

16  19.6 
16  18.1 

16  19!3 
16  19.2 
16  16.3 

59  43.8 
59  48.3 
59  42.9 

+o!37 

-0.01 

0.45 

59  47^2 
59  46.9 
59  36.2 

+0J9 

-0.23 

0.68 

h      m 

8  25.1 

9  18.0 
10  12.0 

m 

2.18 
2.23 
2.28 

d 

9.5 
10.5 
11.5  ' 

4 
5 
6 

16  13.7 
16    6.4 
15  56.7 

16  10.4 
16     1.8 
15  51.2 

59  26.7 
59    0.0 
58  24.4 

-0.90 
1.31 
1.63 

59  14.6 
58  43.2 
58    4.0 

-1.11 
1.48 
1.75 

11  7.3 

12  3:7 

13  0.1 

2.33 
2.35 
2.33 

12.5 
13.5 
14.5 

7 
8 
9 

15  45.3 
15  33.1 
15  21.1 

15  39.2 
15  27.0 
15  15.5 

57  42.5 
56  57.7 
56  13.6 

-1.83 
1.87 
1.77 

57  20.2 
56  35.4 
55  52.9 

-1.87 
1.84 
1.67 

13  55.5 

14  48.9 

15  39.5 

2.27 
2.17 

2.05 

15.5  i 

16.5 

17.5 

10 
11 
12 

15  10.2 
15     1.0 
14  54.2 

15    5.3 
14  57.3 
14  51.7 

55  33.5 
54  59.9 
54  34.8 

-1.55 
1.23 
0.85 

55  15.7 
54  46.2 
54  25.8 

-1.40 
1.05 
064 

16  27.4 

17  12.7 
17  56.1 

1.94 
1.84 
1.78 

18.5 
19.5 
20.5 

13 
14 
15 

14  50.0 
14  48.6 
14  50.0 

14  48.9 
14  48.9 
14  51.7 

54  19.3 
54  14.2 
54  19.3 

-0.43 

0.00 

+0.48 

54  15.5 
54  15.5 
54  25.5 

-0.21 

+0.21 

0.61 

18  38.4 

19  20.3 

20  2.6 

1.74 
1.75 
1.79 

21.5 
22.5 
23.5 

16 
17 
18 

14  53.9 

15  0.2 
15    8.2 

14  56.8 

15  4.0 
15  12.8 

54  33.9 

54  56.8 

55  26.4 

+0.79 
1.10 
1.34 

54  44.4 

55  10.9 
55  43.1 

+0.95 
1.23 
1.42 

20  46.2 

21  31.8 

22  19.8 

1.85 
1.95 
2.06 

24.5 
25.5 
26.5 

19 
20 
21 

15  17.6 
15  27.5 
15  37.3 

15  22.5 
15  32.4 
15  42.0 

56    0.6 

56  37.0 

57  13.1 

+1.48 
1.52 
1.46 

56  18.7 

56  55.2 

57  30.3 

+  1.52 
1.50 
1.40 

23  10.7 

6 
0    4.0 

2.18 
2.27 

27.5 

28.5 

0.0 

22 
23 
24 

15  46.4 

15  54.4 

16  0.9 

15  50.6 

15  57.8 

16  3.6 

57  46.6 

58  16.0 
58  39.8 

+1.32 
1.11 
0.88 

58     1.9 
58  28.6 
58  49.6 

+1.22 
0.99 
0.75 

0  59.2 

1  55.2 

2  50.8 

2.32 
2.33 
2.30 

1.0 
2.0 
3.0 

25 
26 
27 

16    5.8 
16    9.1 
16  10.9 

16    7.7 
16  10.2 
16  11.3 

58  57.8 

59  10.0 
59  16.7 

+0.63 

0.39 

+0.17 

59    4.6 
59  14.0 
59  18.1 

+0.51 

0.28 

+0.06 

3  45.4 

4  38.5 

5  30.4 

2.24 
2.18 
2.14 

4.0 
5.0 
6.0 

28 

29 
30 

16  11.4 
16  10.4 
16    8.1 

16  11.1 
16    9.4 
16    6.4 

59  18.2 
59  14.7 
59    6.2 

-0.04 
0.25 
0.47 

59  17.1 
59  11.1 
58  59.9 

-0.15 
0.35 
0.58 

6  21.7 

7  13.1 

8  5.1 

2.13 
2.15 
2.20 

7.0 
8.0 
9.0 

31 

16    4.3 

16     1.8 

58  52.2 

-0.70 

58  43.1 

-0.82 

8  58.4 

2.25 

10.0 
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GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

lUKhtAsoention. 

Diff.for 
IMinate. 

Dedination. 

Dittfor 
1  Minute. 

Hour. 

Right  Ascension. 

DifUfor 
1  Minute. 

Declination. 

Diir.fop 

IMinnte.! 

WEDNESDAY  1. 

FRIDAY  3. 

h     m      8 

s 

II 

h    m      8 

8 

Of// 

II 

0 

12  46    2.52 

9.9614 

S.   0  47  5d;2 

19.143 

0 

14  36  11.52 

9.3388 

S.IO    5  29.2 

10.599 

1 

12  48  18.23 

9.9899 

0  59  58.8 

19.149 

1 

14  38  31.91 

9.3409 

10  16    2.8 

10.598 

2 

12  50  a3.99 

9.9639 

1   12    7.2 

19.138 

2 

14  40  ,52.43 

9.3431 

10  26  32.5 

10.469 

3 

12  52  49.81 

9.9649 

1  24  15.4 

19.134 

3 

14  43  1.3.08 

9.3459 

10  m  ,58.2 

10.395 

4 

12  55    5.69 

9.9659 

1  3(j  2:^.3 

19.198 

4 

14  45  33.86 

9.3473 

10  47  19.9 

10.397   ! 

5 

12  57  21.63 

9.9669 

1  48  .30.8 

19.199 

5 

14  47  54.76 

9.3494 

10  .57  37.5 

10.959   > 

6 

12  ,59  37.63 

9.9679 

2    0  37.9 

19.113 

6 

14  50  15.79 

9.3516 

11     7  51.0 

10.180   , 

7 

13     1  5.^69 

9.9689 

2  12  44.4 

19.103 

7 

14  ,52  .36.95 

9.3537 

11  18    0.2 

10.117 

8 

13    4    9.82 

9.9693 

2  24  50.3 

19.093 

8 

14  54  58.24 

9.3559 

11  28    5.1 

10,044 

9 

13    6  26.01 

9.9704 

2  36  55.6 

19.089 

9 

14  ,57  19.66 

9.3580 

11  38    5.5 

9.970 

10 

13    8  42.27 

9.9717 

2  49    O.l 

19.068 

10 

14  ,59  41.20 

9.3601 

11  48     1.5 

91896 

11 

13  10  58.61 

9.9T30 

3     1     3.7 

19.053 

11 

15    2    2.87 

9.3699 

1 1  57  5.3.0 

9.890 

12 

13  13  15.a3 

9.9749 

3  13    6.4 

19.037 

12 

15    4  24.67 

9.3643 

12    7  39.9 

9.749 

13 

13  15  31.52 

9.9755 

3  25    8.1 

19.019 

.13 

15    6  46.59 

9.3664 

12  17  22.1 

9.664 

14 

13  17  48.09 

9.9768 

3  37    8.7 

19.001 

14 

15    9    8.64 

9.3686 

12  26  59.6 

0.584 

15 

13  20    4.74 

9.9789 

3  49    8.2 

11.981 

15 

15  11  30.82 

9.3707 

12  36  32.2 

9.503 

16 

13  22  21.47 

9.9796 

4     1     ().4 

11.959 

16 

15  13  53.12 

9.3707 

12  45  59.9 

9.491    , 

17 

13  24  38.29 

9.9811 

4  13    3.3 

11.937 

17 

15  16  15..55 

9.3748 

12  .55  22.7 

9.338 

18 

13  26  55.20 

9J1896 

4  24  58.9 

11.914 

18 

15  18  38.10 

9.3768 

13    4  40.5 

9.954 

19 

13  29  12.20 

9.9841 

4  36  .5.3.0 

11.888 

19 

15  21     0.77 

9.3788 

13  13  5.3.2 

9.169 

20 

13  31  29.29 

9.9856 

4  48  45.5 

11.869 

20 

15  23  2.3.56 

9.3809 

13  23    0.8 

9.089 

21 

13  a3  46.47 

9.9879 

5    0  3(J.4 

11.834 

21 

15  25  46.48 

9.3899 

13  32    .3.1 

8.994    1 

» 

13  36    3.75 

9.9888 

5  12  25.6 

11.805 

22 

15  28    9.51 

9.3848 

13  41     0.1 

8.906 

23 

13  38  21.12 
TH 

9.9904 

URSD. 

S.  5  24  13.0 
lY  2. 

11.775 

23 

15  30  32.65 

SA 

9.3867 

TURD. 

S.13  49  51.8 
A.Y  4. 

8.817 

0 

13  40  38.59 

9.9991 

S.  5  35  .58.6 

11.743 

0 

15  32  55.91 

9.3887 

fS.  13  58  38.1 

8.796 

1 

13  42  56.17 

9.9938 

5  47  42.2 

11.710 

1 

15  35  19.29 

9.3906 

14    7  18.9 

8.634 

2 

13  45  13.85 

9.9955 

5  .59  23.8 

11.676 

2 

15  .37  42.78 

9.3994 

14  15  54.2 

8.549   1 

3 

13  47  31.63 

9.9979 

6  11     3.3 

11.640 

3 

15  40    6.:^ 

9.3943 

14  24  23.9 

8.448   1 

4 

13  49  49.52 

9.9990 

6  22  40.6 

ii.eo3 

.    4 

15  42  ,30.09 

9.3961 

14  .32  48.0 

8.353   1 

5 

13  52    7.51 

9JK)08 

6  34  15.7 

11.565 

5 

15  44  53.91 

9.3979 

14  41    6.3 

8.957 

6 

13  54  25.61 

9.3096 

6  45  48.4 

11.595 

6 

15  47  17.84 

9U)997 

14  49  18.8 

8.100 

7 

13  56  43.82 

9.3044 

6  57  18.7 

11.484 

7 

15  49  41.87 

9.4014 

14  57  2,5.5 

8.063 

8 

13  59    2.14 

9.3063 

7    8  46.5 

11.449 

8 

15  52    6.00 

9.4031 

15    5  26.4 

7.966 

9 

14     1  20.58 

9.3089 

7  20  11.8 

11.399 

9 

15  ,54  30.24 

9.4047 

15  13  21.4 

7.866 

10 

14    3  39.13 

9.3109 

7  31  34.4 

11.353 

10 

15  ,56  54.57 

9.4063 

15  21  10.3 

7.764 

11 

14    5  57.80 

9.3192 

7  42  54.2 

11.307 

11 

15  59  19.00 

9.4079 

15  28  ,5.3.1 

7.663 

12 

14    8  16.59 

9.3141 

7  ,54  11.3 

11.961 

12 

16     1  43.52 

9.4094 

15  36  29.8 

7.561 

13 

14  10  35.49 

9.3160 

8    5  25.5 

11.919 

13 

16    4    8.13 

9.4109 

15  44    0.4 

7.458 

14 

14  12  54.51 

9.3181 

8  16  36.7 

11.169 

14 

16   6  ;^.a3 

9.4194 

15  51  24.8 

7J54 

15 

14  15  13.66 

9.3909 

8  27  44.9 

11.111 

15 

16    8  57.62 

9.4138 

15  58  42.9 

7.949 

16 

14  17  32.93 

9.3999 

8  38  50.0 

11.058 

16 

16  11  22.49 

9.4151 

16    5  54.7 

7.144    ; 

17 

14  19  52.:« 

9.3949 

8  49  51.9 

11.004 

17 

16  13  47.44 

9.4164 

16  13    0.2 

7.038 

18 

14  22  11.83 

9.3969 

9    0  ,50.5 

10.949 

18 

16  1()  12.46 

9.4177 

16  19  .59.3 

6.939    . 

19 

14  24  31.47 

9.3983 

9  11  45.8 

10.899 

19 

16  18  37..5<) 

9.4189 

\^  26  52.0 

6,893    j 

20 

14  26  51.23 

9.3303 

9  22  ,37.6 

10.834 

20 

16  21     2.73 

9.4901 

\(S  .33  38.1 

6.714 

21 

14  29  11.11 

9J094 

9  .33  25.9 

10.776 

21 

16  2:^  27.98 

9.4913 

16  40  17.7 

6.605 

22 

14  31  31.12 

9.3346 

9  44  10.7 

10.716 

22 

16  25  ,5,3.29 

9.4993 

16  \^  50.7 

6.495 

23 

14  33  51.26 

9.3367 

9  54  51.8 

10.654 

23 

\^  28  18.66 

9.4933 

16  53  17.1 

6.384 

24 

14  36  11.52 

9.3388 

S.IO    5  29.2 

10.599 

24 

16  30  44.09 

9.4943 

S.16  59  36.8 

6.373 

VI. 
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geeb:nwioh  mean  time. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RlghtAaoMiaioii. 

Difllfor 
IHinitte. 

DeoUn»tion. 

Difffor 
1  Minute. 

Hoar. 

Right  AsoeDsion. 

Dili:  for 
IMinate. 

DeoUnUioii. 

DiiCfor 
IHinate. 

SI 

[JNBA 

Y  5. 

TUESDAY  7. 

h     m      8 

■ 

c    1     II 

// 

b     III      8 

8 

O          /         // 

» 

0 

16  30  44.09 

9.4M3 

S.  16  59  36.8 

6.973 

0 

16  26  5c».76 

9.3099 

S.19  44a5.3 

0.540 

1 

16  33    9.58 

9.49M 

17    5  49.8 

6.161 

1 

18  29  22.22 

9.3806 

19  45    4.1 

0.491 

2 

16  .35  35.12 

9.4961 

17  11  56.1 

6.048 

2 

18  31  45.5:^ 

9.3873 

19  45  2.5.8 

0.309 

3 

16  38    0.7! 

9.4968 

17  17  55.6 

5.935 

3 

18  34    8.70 

9.3849 

19  45  40.4 

0.184 

4 

16  40  26.34 

9.4975 

17  23  48.3 

5.899 

4 

18  36  31.71 

9.38S9 

19  45  47.9 

-0.066 

5 

16  42  52.01 

9.4988 

17  29  34.2 

5.707 

5 

18  38  .54.-56 

9.3795 

19  45  48.3 

40.059 

6 

16  45  17.72 

9.4988 

17  35  13.2 

5.599 

6 

18  4 1  17.25 

9.3768 

19  45  41.6 

0.170 

7 

16  47  43.47 

9.4994 

17  40  4.5.3 

5.477 

7 

18  43  39.78 

9.3741 

19  45  27.9 

0.287 

8 

16  50    9.25 

9.4998 

17  46  10.4 

5.361 

8 

18  AQ    2.14 

9.3719 

19  45    7.2 

0.403 

9 

16  52  35.05 

9.4909 

17  51  28.6 

5.945 

9 

18  48  24.32 

9.3689 

19  4^  39.6 

0.519 

10 

16  55    0.88 

9.4306 

17  56  39.8 

5.197 

10 

18  50  46.32 

9.3659 

19  44    5.0 

0.634 

11 

16  57  26.73 

9.4310 

18    1  43.9 

5.009 

11 

18  53    8.14 

9.3699 

19  43  23.5 

0.749 

n 

16  59  52.60 

9.4319 

18    6  40.9 

4.899 

12 

18  55  29.78 

9.3591 

19  42  35.1 

0.863 

13 

17    2  18.48 

9.4313 

18  11  30.9 

4.774 

13 

18  57  51.23 

9.3559 

19  41  39.9 

0.977 

14 

17    4  44U36 

9.4314 

18  16  13.8 

4.655 

14 

19    0  12.49 

9.3597 

19  40  37.8 

1.001 

15 

17    7  10.25 

9.4315 

18  20  49.5 

4.536 

15 

19    2  33..56 

9.3495 

19  39  28.9 

1.904 

16 

17    9  36.14 

9.4314 

18  25  18.1 

4.417 

16 

19    4  54.43 

9.8461 

19  38  13.3 

1.317 

17 

17  12    2.02 

9.4313 

18  29  39.5 

4.997 

17 

19    7  15.09 

9.3497 

19  36  50i> 

1.499 

18 

17  14  27.90 

9.4319 

18  33  53.7 

4.177 

18 

19    9  35.55 

9.3383 

19  35  21.8 

1.540 

19 

17  16  53.77 

9.4310 

18  38    0.7 

4.057 

19 

19  11  55.81 

9.3359 

19  33  46.1 

1.650 

20 

17  19  19.62 

9.4306 

18  42    0.5 

ZJKH 

20 

19  14  15.86 

9.3393 

19  32    3.8 

1.760 

21 

17  21  45.44 

9.4309 

18  45  5;}.! 

3.816 

21 

19  16  35.69 

9.3987 

19  30  14.9 

1.870 

22 

17  24  11.24 

9.4997 

18  49  :».4 

3.695 

22 

19  18  55.30 

9.3950 

19  28  19.4 

1.979 

23 

17  26  37.01 
M 

9.4999 

ONDA 

a  18  53  16.5 
Y6. 

3.573 

23 

19  21   14.69 
WEI 

9.3913 

3NESr 

S.  19  26  17.4 
>AY  8. 

9.08? 

0 

17  29    2.74 

9.4986 

S.18  .56  47.2 

3.451 

0 

19  23  33.86 

9.3176 

S.19  24     8.9 

2.195 

1 

17  31  28.44 

9.4979 

19    0  10.6 

3.330 

1 

19  25  52.81 

9.3139 

19  21  54.0 

2JJ09 

2 

17  33  54.09 

9.4979 

19    3  26.8 

3.900 

2 

19  28  11.5.3 

9.3101 

19  19  ;«.7 

9.408    1 

3 

17  36  19.70 

9.4964 

19    6  35.7 

3.088 

3 

19  30  30.02 

9.3069 

19  17    5.1 

2.513 

4 

17  38  45.26 

9.4955 

19    9  37.3 

9.966 

4 

19  32  48.28 

9.3094 

19  14  31.1 

2.618 

5 

17  41   10.76 

9.4945 

19  12  31.6 

9343 

5 

19  a5    6.31 

9.9985 

19  11  50.9 

2.793 

6 

17  43  36.20 

9.4935 

19  15  18.5 

9.791 

6 

19  37  24.10 

2.9945 

19    9    4.4 

2.827    1 

7 

17  46    1.58 

9.4993 

19  17  .58.1 

9.599 

7 

19  39  41.65 

9.9905 

19    6  11.7 

2.999    \ 

8 

17  48  26.88 

9.4911 

19  20  30.4 

9.478 

8 

19  41  58.96 

2.9864 

19    3  12.9 

3.031 

•    9 

17  50  52.1! 

9.4198. 

19  22  55.4 

9.356 

9 

19  44   16.02 

9.9893 

19    0    8.0 

3.132    ' 

.  10 

17  53  17.26 

9.4185 

19  ^5  13.1 

9.933 

10 

19  46  3>.84 

9.9789 

18  56  57.0 

3.233    > 

11 

17  55  42.33 

9.4179 

19  27  2:^.4 

9.111 

11 

19  48  49.41 

9.2749 

18  53  40.0 

3.333    1 

12 

17  58    7.32 

9.4157 

19  29  26.4 

1.990 

12 

19  51     5.74 

9.9701 

18  50  17.1 

3.432    ' 

13 

18    0  32.21 

9.4140 

19  31  22.2 

1.868 

13 

19  53  21.82 

9.9658 

18  46  48.2 

3.531 

14 

18    2  .57.00 

9.4194 

19  a3  10.6 

1.746- 

14 

19  55  37.()4 

9.9615 

18  43  13.4 

3.698 

15 

18    5  21.70 

9.4108 

19  34  51.7 

1.694 

15 

19  57  5.3.20 

9.2579 

18  39  32.8 

3.725 

16 

18    7  46.30 

9.4090 

19  36  2.5.5 

1.503 

\^ 

20    0    8.51 

9.9530 

18  35  46.4 

3.821    , 

17 

18  10  10.78 

9.4071 

19  37  52.1 

1.389 

17 

20    2  23.56 

9.9487 

18  31  .54.3 

3.916    t 

18 

18  12  35.15 

9.4059 

19  39  11.4 

1.961 

18 

20    4  38.3(i 

9.2445 

18  27  56.5 

4.011 

19 

18  14  59.40 

9.4039 

19  40  23.4 

1.140 

19 

20    6  52.90 

9.9402 

18  2i\  ,5.3.0 

4.105 

20 

18  17  23.53 

9.4019 

19  41  28.2 

1.020 

20 

20  -9    7.18 

9.9358 

18  19  43.9 

4.197 

21 

18  19  47.54 

9.3991 

19  42  2.5.8 

0.t<99 

21 

20  11  21.19 

9.2314 

18  15  29.3 

4.989    1 

22 

18  22  11.42 

9.3968 

19  43  li>.I 

0.779 

22 

20  13  34.94 

9.9970 

18  11     9.2 

4.381 

23 

18  24  35.16 

9.3045 

19  43  59.3 

0.660 

23 

20  15  48.43 

9.9996 

18    6  43.6 

4.479 

24 

18  26  5a76 

9.3999 

S.  19  44  35.3 

0.540 

24 

20  18     1.65 

9.918B 

S.18    2  12.6 

4.561 
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GEBENWICH  MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aaoension. 

Diff.for 
1  Minute. 

DUE  for 
1  Minute. 

Hour. 

Difffor 
IMlnute. 

Declination. 

DiiCfor 
1  Minute. 

TH 

URSD. 

h.Y  9. 

SATUKDAY   11. 

bras 

8 

Oil* 

// 

h     111      8 

8 

\         0      1       1. 

// 

0 

20   18     1.65 

'9.9189 

S.18    2  12.6 

4.561 

0 

21  59  26.25 

9.0199 

S.  12  55  17.6 

7.990 

1 

20  20  14.61 

2.9137 

17  57  36.3 

4.650 

1 

22     1  26.91 

9.0099 

12  47  20.9 

7.970 

2 

20  22  27.30 

9.9099 

17  52  54.6 

4.739 

2 

22    3  27.35 

9.0054 

12  39  21.2 

8.091 

3 

20  24  39.72 

9.9048 

17  48    7.6 

4.897 

3 

22    5  27.56 

9.0017 

12  31   18.4 

8.071 

4 

20  26  51.88 

9.9004 

17  43  15.4 

4.913 

4 

22    7  27.56 

1.9961 

12  2:3  12.7 

8.119    ' 

5 

20  29    3.77 

9.1959 

17  38  19.] 

4.998 

5 

22    9  27.34 

1.9M5 

12  15    4.1 

8.166    , 

6 

20  31   15.39 

9.1014 

17  33  1.5.6 

5.083 

6 

22  11  26.90 

1.9909 

12    6  52.7 

6.913 

7 

20  33  26.74 

9.1870 

17  28    8.1 

5.167 

7 

22  13  26.25 

1.9875 

11  .58  38.5 

8.960    • 

8 

20  35  :r7.m 

9.1896 

17  22  55.6 

5.951 

8 

22  15  25.40 

1.9841 

11  .50  21.5 

8J07    1 

9 

20  37  48.65 

9.1780 

17  17  :«.o 

5.334 

9 

22  17  24.34 

1J«06 

11  42     1.7 

8.359 

10 

20  39  59.19 

9.1735 

17  12  15.5 

5.415 

10 

22  19  2:^.07 

1.9772 

1 1  33  39.2 

8.397    ' 

11 

20  42    9.47 

9.1691 

17    6  48.2 

5.495 

11 

22  21  21.60 

1.9738 

11  25  14.1 

8.440 

12 

20  44  19.48 

9.1646 

17     1   16.1 

5.575 

12 

22  23  19.93 

1.9705 

11   16  46.4 

8.483 

13 

20  46  29.22 

9.1601 

16  55  .m2 

5.654 

13 

22  25  18.06 

1.9673 

11     8  16.1 

8.596 

14 

20  48  38.69 

9.1556 

16  49  57.6 

5.733 

14 

22  27  16.00 

I.964I 

10  .59  43.3 

8.567 

15 

20  50  47.89 

9.1511 

16  44  11.3 

5.811 

15 

22  29  13.75 

1.9609 

10  51     8.0 

8.608 

16 

20  52  56.82 

9.1467 

16  38  20.3 

5.887 

16 

22  31   11.31 

1.9577 

10  42  30.3 

8.649 

17 

20  55    5.49 

9.1499 

16  32  24.8 

5.969 

17 

22  ;i3    8.68 

1.9546 

10  a3  .50.1 

8.690    ' 

18 

20  57  13.89 

9.1377 

16  26  24.8 

6.037 

18 

22  a5    5.86 

1.9515 

10  25    7.5 

8.799 

19 

20  59  22.02 

9.1333 

16  20  20.3 

6.119 

19 

22  37    2.86 

1.9486 

10  16  22.6 

8.767 

20 

21     1  29.89 

9.1989 

16  14   11.4 

6.185 

20 

22  38  59.69 

iaM57 

10    7  35.5 

8.804 

21 

21    3  37.49 

9.1944 

16    7  58.1 

6.958 

21 

22  40  56.34 

1.9497 

9  58  46.1 

8.841 

22 

21    5  44.82 

9.1900 

16     1  40.4 

6.331 

22 

22  42  52.81 

1.9398 

9  49  54.5 

8.878    . 

23 
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GEBBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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Diftfop 
IMinate. 

Declination. 

miLfat 
IMinate. 

M( 

)NDA1 

r  13. 

WEDNESDAY  15. 

h    m      8 

R 

O            1           U 

^^ 

h    m      s 

s 

O        1        $$ 

II 

0 

23  32  29.49 

1.8891 

S.  5  48  37.3 

9:615 

0 

1     1  59.50 

i.86n 

N.  2    6  51.5 

94»1 

1 

23  34  22.37 

1.8806 

5  38  59.8 

9.636 

.1 

1     3  51.59 

1.8687 

2  16  50.8 

9.966 

2 

23  36  15.15 

1.8789 

5  29  21.1 

9.656 

2 

1    5  43.74 

1.8897 

2  26  49.7 

9.978 

3 

23  38    7.84 

1.8776 

5  19  41.1 

9.676 

3 

I    7  a5.96 

1.8708 

2  36  48.2 

94W9 

4 

23  40    0.45 

1.8703 

5  10    0.0 

9.694 

4 

1     9  28.24 

1.8790 

2  46  46.3 

9.964 

5 

23  41  52.98 

1.8748 

5    0  17.8 

9.719 

5 

1   11  20.60 

1.8739 

2  56  43.9 

9.957 

6 

23  43  45.43 

1.8736 

4  50  34.5 

9.730 

6 

1  13  13.03 

1.8746 

3    6  41.1 

9.949 

7 

23  45  37.81 

1.8793 

4  40  50,2 

9.747 

7 

1  15    5.54 

1.8768 

3  16  37.8 

9.940 

8 

23  47  30.11 

1.8711 

4  31    4.9 

9.763 

8 

1  16  58.13 

1.8779 

3  26  33.9 

9.930 

9 

23  49  22.34 

1.8700 

4  21  18.6 

9.780 

9 

1  18  50.80 

1.8786 

'3  36  29.4 

9jno 

10 

23  51  14.51 

1.8689 

4  11  31.3^ 

9.796 

10 

1  20  43.56 

1.8801 

3  46  24.3 

9.909 

11 

23  53    6.61 

1.8678 

4     1  43.1 

9.811 

11 

I  22  36.41 

1.8817 

3  56  18.5 

9.898 

12 

23  54  58.65 

1.8669 

3  51  54.0 

9.895 

12 

1  24  29.36 

1.8839 

4    6  12.1 

9.886 

13 

23  56  50.64 

1.8660 

3  42    4.1 

9.839 

13 

1  26  22.40 

1.8848 

4  16    4.9 

9.874 

14 

23  58  42.57 

1.8651 

3  32  13.4 

9.853 

14 

1  28  15.54 

1.8866 

4  25  57.0 

9.809 

15 

0    0  34.45 

1.8643 

3  22  21.8 

9.866 

15 

1  30    8.78 

1.8883 

4  35  48.3 

9.848 

16 

0    2  26J» 

1.8636 

3  12  29.5 

9.878 

16 

1  32    2.13 

1.8901 

4  45  38.8 

9.834 

17 

0    4  18.08 

1.8699 

3    2  36.5 

9.889 

17 

1  33  55.59 

1.8919 

4  55  28.4 

9.819 

18 

0    6    9.83 

1.8699 

2  52  42.8 

9.901 

18 

1  35  49.15 

1.8937 

5    5  17.1 

9.804 

19 

0    8    1.54 

1.8616 

2  42  48.4 

9.919 

19 

1  37  42.83 

1.8967 

5  15    4.9 

9.788 

20 

0    9  53.22 

1.8611 

2  32  53.4 

9.999 

20 

1  39  36.6;^ 

1.8977 

5  24  51.7 

9.771 

21 

0  11  44.87 

1.8606 

2  22  57.8 

9.931 

21 

1  41  30.55 

1.8997 

5  34  37.4 

9.764 

22 

0  13  36.49 

1.8609 

2  13    1.7 

9.940 

22 

1  43  24.60 

1.9018 

5  44  22.1 

9.737 

23 

0  15  28.09 
TU 

1.8698 

B8DA 

S.  2    3    5.0 

r  14. 

9.949 

23 

1  45  18.77 
THl 

1.9039 

JESDi 

N.  5  54    5.8 
LY  16. 

9.719 

0 

0  17  19.67 

1.8696 

S.  1  53    7.8 

9.957 

0 

1  47  13.07 

1.9061 

N.  6    3  48.4 

9.700 

1 

0  19  11.23 

1.8699 

1  43  10.1 

9.966 

] 

1  49    7.50 

1.9084 

6  13  29.8 

9.680 

2 

0  21    2.77 

1.8689 

1  33  12.0 

9.979 

2 

1  51     2.07 

1.9107 

6  23  10.0 

9.659 

3 

0  22  54.30 

1.8688 

1  23  13.5 

9.978 

3 

1  52  56.78 

1.9130 

6  32  48.9 

9.637 

4 

0  24  45.82 

1.8687 

1  13  14.6 

9.984 

4 

1  54  51.63 

1.9163 

6  42  26.5 

9.616 

5 

0  26  37.34 

1.8687 

1    3  15.4 

9.989 

5 

1  56  46.62 

1.9177 

6  52    2.8 

9.594 

6 

0  28  28.86 

1.8587 

0  53  15.9 

9.994 

6 

1  58  41.75 

1.0901 

7    1  37.8 

9.679 

7 

0  30  20.38 

1.8587 

0  43  16.1 

9.998 

7 

2    0  37.03 

1.9997 

7  11  11.4 

9.648 

8 

0  32  11.90 

1.8688 

0  33  16.1 

10.009 

8 

2    2  32.47 

1.9963 

7  20  43.5 

9.694 

9 

0  34    3.43 

1.8689 

0  23  15.8 

10.006 

9 

2    4  28.07 

1.9979 

7  30  14.2 

9.499 

10 

0  35  54.97 

1.8699 

0  13  15.4 

10.009 

10 

2    6  23.82 

1.9305 

7  39  43.4 

9.473 

11 

0  37  46.53 

1.8694 

S.  0    3  14.8 

10.011 

n 

2    8  19.73 

1.9339 

7  49  11.0 

9.447 

12 

0  39  38.10 

1.8697 

N.  0-  6  45.9 

10.019 

12 

2  10  15.80 

1.9a'>9 

7  58  JJ7.0 

9.490 

13 

0  41  29.69 

1.8601 

0  16  46.7 

10.013 

13 

2  12  12.04 

1.9387 

8    8    1.4 

9.399 

14 

0  43  21J31 

1.8606 

0  26  47.5 

10.014 

14 

2  14    8.45 

1.9416 

*     8  17  24.1 

9.364 

1  15 

0  45  12.95 

1.8609 

0  36  48.4 

10.014 

15 

2  16    5.03 

1.9445 

8  26  45.1 

9.336 

1  16 

0  47    4.62 

1.8616 

0  46  49.2 

10.013 

m 

2  18     1.79 

1.9474 

8  36    4.3 

9.305 

17 

0  48  56.:33 

1.8099 

0  56  50.0 

10.019 

17 

2  19  58,72 

1.9603 

8  45  21.7 

9.976 

1  18 

0  50  48.08 

1.8698 

1     6  50.7 

10.011 

18 

2  21  55.8;^ 

1.9533 

8  54  37.3 

9.944  \ 

,  ^9 

0  52  39.87 

1.8635 

1  16  51.3 

10.009 

19 

2  23  53.12 

1.9564 

9    3  51.0 

9.919 

20 

0  54  31.70 

1.8649 

1  26  51.7 

10.006 

20 

2  25  50.60 

1.9596 

9  13    2.8 

9.180 

1  21 

0  56  23.57 

1.8649 

1  36  52.0 

10.003 

21 

2  27  48.27 

1.9697 

9  22  12.6 

9.147 

22 

0  58  15.49 

1.8668 

1  46  5*>.l 

9.999 

22 

2  29  46.12 

1.9669 

9  31  20.4 

9.119 

23 

1    0    7.47 

1.8667 

1  56  51.9 

9.995 

23 

2  31  44.17 

1.9691 

9  40  26.1 

%sm 

24 

1     1  59.50 

13J77 

N.  2    6  51.5 

9.991 

24 

2  33  42.41 

1.9793 

N.  9  49  29.7 

9.049 

100 


JUNE,    1887. 


IX. 


> 

GREENWICH  MBAIT  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATIOK. 

Hoor. 

Right  Afloenskm. 

Diitfop 
IMinate. 

Diff.for 
IMinato. 

Hoar. 

RlKhtA8cen8ioD. 

Difllfor 
IMlnato. 

DeoUiubtioii. 

I»Ur.for 
iMinato. 

F] 

^IDAY 

'  17. 

SUNDAY  19. 

h     m      8 

8 

O          /          /I 

^^ 

fa     m       8 

8 

o       /  .       // 

//    . 

0 

2  33  42.41 

1.9733 

N.  9  49  29.7 

9.049 

0 

4  12  45.30 

9.1636 

N.16    7  51.9 

6.403 

1 

2  35  40.a'> 

1.97M 

9  58  31.2 

9.007 

1 

4  14  55.25 

9.1680 

16  14  13.8 

6.397 

2 

2  37  39.49 

1.9789 

10    7  30.5 

8.970 

2 

4  17    5.46 

9.1723 

16  20  31.2 

6.251 

3 

2  39  38.32 

1.9893 

10  16  27.6 

8.939 

3 

4  19  15.93 

9.1767 

16  26  44.0 

6.174 

4 

2  41  37.36 

1.9858 

10  25  22.4 

8.893 

4 

4  21  26.66 

-  2.1810 

16  32  52.1 

6.095  < 

5 

2  4:^  36.61 

1.9893 

10  34  14.8 

8.854 

5 

4  23  37.65 

9.1854 

16  ti&  55.4 

6.015 

6 

2  45  ;16.07 

1.9998 

10  43    4.9 

8.815 

6 

4  25  48.91 

9.1898 

16  44  53.9 

5.935 

7 

2  47  35.74 

1.9963 

10  51  52.6 

8.774 

7 

4  28    0.43 

9.1941 

16  50  47.6 

5.854 

8 

2  49  35.62 

1.9998 

11    0  37.8 

8.733 

8 

4  30  12.20 

9.1984 

16  56  36.4 

5.772 

9 

2  5J  35.72 

9.0034 

11    9  20.5 

8.69] 

9 

4  32  24.23 

9.9097 

17    2  20.3 

5.690 

10 

2  53  36.03 

9.0070 

11  18    0.7 

8.648 

10 

4  34  36.52 

9.2070 

17    7  59.2 

5.606 

11 

2  55  36.56 

9.0107 

11  26  38.3 

8.604 

11 

4  36  49.07 

2.9113 

17  13  33.0 

5.591  ; 

12 

2  57  37.31 

9.0144 

11  35  13.2 

8.559 

12 

4  39     1.88 

9.9156 

17  19    1.7 

5.436   { 

13 

2  59  38.29 

9.0189 

11  43  45.4 

8.514 

13 

4  41   14.95 

9.9199 

17  24  25.3 

5.350   t 

14 

3     1  39.49 

9.0919 

11  52  14.9 

8.468 

14 

4  43  28.27 

9.2941 

17  29  43.7 

5.969   1 

15 

3    3  40.92 

9.0957 

12    0  41.6 

8.491 

15 

4  45  41.84 

9.9983 

17  34  56.8 

5.174 

16 

3    5  42.58 

9.0990 

12    9    5.4 

8.374 

16 

4  47  55.66 

9.9395 

17  40    4.6 

5.085 

17 

3    7  44.47 

9.0334 

12  17  26.4 

8.396 

17 

4  50    9.74 

9.9367 

17  45    7.0 

4.996 

18 

3    9  46.59 

9.0373 

12  25  44.5 

8.977 

18 

4  52  24.07 

9.9409 

17  50    4.1 

4.906  t 

19 

3  IJ  48.95 

9.0419 

12  33  59.6 

&996 

19 

4  54  38.a5 

9.2451 

17  54  55.7 

4.814   ' 

20 

3  13  51.54 

9.0459 

12  42  11.6 

8.175 

20 

4  56  53.48 

9.9499 

17  59  41.8 

4.791    ; 

21 

3  15  54.37 

9.0499 

12  50  20.6 

8.193 

21 

4  59    8.55 

9.9539 

18    4  22.3 

4.628 

22 

3  17  57.44 

9.0539 

12  58  26.4 

8.070 

22 

5    1  23.87 

9.9573 

18    8  57.2 

4.535 

23 

3  20    0.75 

9.0579 

\!UUDA 

N.I3    6  29.0 
lY  18. 

8.017 

23 

5    3  39.43 
M( 

9.9614 

)NDA^ 

N.18  13  26.5 
f  20. 

4.449 

0 

3  22    4.30 

9.0619 

N.13  14  28.4 

7.969 

0 

5    5  55.24 

9.9655 

N.18  17  50.2 

4.346 

1 

3  24    8.10 

9.0653 

13  22  24.5 

7.907 

1 

5    8  11.29 

9.9694 

18  22    8.1 

4.249 

2 

3  26  12.14 

9.0694 

13  30  17.3 

7.859 

2 

5  10  27.57 

9.9733 

18  26  20.1 

4.159 

3 

.  3  28  16.43 

9.0736 

13  38    6.7 

7.795 

3 

5  12  44.08 

9.9779 

18  30  26.3 

4.054    ' 

4 

3  30  20.97 

9.0777 

13  45  52.7 

7.737 

4 

5  15    0.83 

9.9811 

18  34  26.6 

3.956 

5 

3  32  25.75 

9.0818 

13  53  35.2 

7.678 

5 

5  17  17.81 

9.2850 

18  38  21.0 

3.857 

6 

3  34  30.78 

9.0860 

14     1  14.1 

7.618 

6 

5  19  35.03 

2.2888 

18  42    9.5 

3.757 

7 

3  36  36.07 

9.0909 

14    8  49.4 

7.558 

7 

5  21  52.47 

2.2926 

18  45  51.9 

3.656 

8 

3  38  41?6I 

9.0944 

14  16  21.1 

7.498 

8 

5  24  10.14 

2.2963 

18  49  28.2 

3Ji54 

9 

3  40  47.40 

2.0987 

14  23  49.2 

7.437 

9 

5  26  28.03 

9.3000 

18  52  58.4 

3.459 

10 

3  42  53.45 

9.1030 

14  31  13.5 

7.374 

10 

5  28  46.14 

2.3036 

18  56  22.5 

3.^0 

11 

3  44  59.76 

9.1079 

14  38  34.0 

7.310 

11 

5  31     4.46 

9.3072 

18  59  40.4 

3.947 

12 

3  47    6,32 

9.1115 

14  45  50.7 

7.246 

12 

5  as  23.00 

2.3107 

19    2  52.1 

3.149   ; 

13 

3  49  13.14 

9.1158 

14  53    3.5 

7.180 

13 

5  35  41.75 

2.3142 

19    5  57.5 

3.037   , 

14 

3  51  20.22 

9.1901 

15    0  12.3 

7.113 

14 

5  38    0.71 

2.3177 

19    8  56.5 

9.931 

15 

3  5:^  27.55 

9.1944 

15    7  17.1 

7.046 

15 

5  40  19.88 

2.3212 

19  11  49.2 

9.895 

16 

3  55  35.15 

9.1988 

15  14  17.8 

6.978 

16 

5  42  39.25 

2.3245 

19  14  35.5 

2.718 

17 

3  57  43.01 

9.1331 

15  21   14.5 

6.910 

17 

5  44  58.82 

9.3278 

19  17  15.3 

2.610 

18 

3  59  51.12 

2.1374 

15  28    7.0 

6.840 

18 

5  47  18.58 

2.3310 

19  19  48.7 

2.502 

!   19 

4     1  59.49 

21417 

15  34  55.3 

6.769 

19 

5  49  38.54 

2.3342 

19  22  15.6 

aj3&3 

1  20 

4    4     8.13 

9.1461 

15  41  39.3 

6.698 

20 

5  51  58.69 

2.3374 

19  24  35.9 

2.283 

21 

4    6  17.a3 

9.1505 

15  48  19.0 

6.626 

21 

5  .54  19.a3 

2.3406 

19  26  49.6 

9.173 

22 

4    8  26.19 

9,1548 

15  54  54.4 

6J>53 

22 

5  56  39.56 

2.3436 

19  28  56.7 

2.063 

23 

4  10  35.61 

9.1.')99 

16     1  25.4 

6.479 

2:) 

5  59    0.26 

9.3465 

19  30  57.2 

1.969 

24 

4  12  45.30 

9.1636 

N.16    7  51.9 

6.403 

24 

6    1  21.14 

9.3495 

N.19  32  51.0 

1.841 

JUNE,    1887. 
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GBEEISWIGH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECTiTNATION. 

Hoar. 

lUghtAMeiitioiL 

DilTfor 
IHinnte. 

DeolisAtion. 

Diff.for 
IMinutA. 

Hour. 

Bight  Asoenaion. 

DifUfor 
1  Minute. 

Dtttfor 
lliiniita. 

TU 

ESDA 

Y  21. 

THURSDAY  28. 

h    m      • 

■ 

O           /         II 

// 

h     m      8 

8 

O          1         It 

If 

0 

6    1  21.14 

9.3495 

N.19  32  51.0 

1.841 

0 

7  56  13.56 

9.4098 

N.18  45  5ai 

3.849 

1 

6    3  42.20 

3.3594 

19  34  38.1 

1.798 

1 

7  58  38.14 

9.4093 

18  42    2.0 

3.960 

2 

6    6    3.43 

9.3559 

19  36  18.4 

J. 615 

2 

8     1     2.68 

9.4088 

18  38    0.9 

AJfm 

3 

6    8  24.82 

3.3579 

19  37  51.9 

1.509 

3 

8    3  27.19 

9.4089 

18  33  52.8 

4.193 

4 

6  10  46.:}7 

9.3605 

19  39  18.6 

1.388 

4 

8    5  51.66 

9.4075 

18  29  37.7 

4.310 

5 

6  13    8.08 

9.3639 

19  40  38.4 

1.973 

5 

8    8  16.09 

9.4068 

18  25  15.6 

4.496 

6 

6  15  29.95 

9.3658 

19  41  51.4 

1.159 

6 

8  10  40.48 

9.4061 

18  20  46.6 

4.549 

7 

6  17  51.97 

9.3683 

19  42  57.5 

1.044 

7 

8  13    4.82 

9.4059 

18  16  10.6 

4.668 

8 

6  20  14.14 

9.3707 

19  43  56.7 

0.998 

8 

8  15  29.11 

9.4043 

18  11  27.7 

4.779 

9 

6  22  36.45 

3J730 

19  44  48.9 

0.819 

9 

8  17  53.34 

9.4033 

18    6  38.0 

4.885 

10 

6  24  58.90 

3.3759 

19  45  34.1 

0.696 

10 

8  20  17.51 

9.4093 

18     1  41.5 

4.996 

n 

6  27  21.48 

9.3775 

19  46  12.4 

0.580 

II 

8  22  41.62 

9.4013 

17  56  38JJ 

5.119 

12 

6  29.44.20 

9JfW 

19  46  43.7 

0.4«9 

12 

8  25    5.67 

9.4009 

17  51  28.1 

5.S9S 

13 

6  32    7.05 

9.3818 

19  47    7.9 

0.344 

13 

*  8  27  29.65 

9.3991 

17  46  11.2 

5.337 

14 

6  .34  30.02 

9.3838 

19  47  25.0 

0.997 

14 

8  29  53.56 

9.3979 

17  40  47.6 

5.448 

15 

6  36  53.11 

9.3857 

19  47  35.1 

40.109 

15 

8  32  I7.3*J 

9.3966 

17  35  17.4 

5.550 

16 

6  39  16.31 

9.3876 

19  47  38.1 

-0.009 

16 

8  34  41.15 

17  29  40.5 

5.670 

17 

6  41  39.6^ 

9.3894 

19  47  34.0 

0.198 

17 

8  37    4.82 

9.3938 

17  23  57.0 

5.780 

18 

6  44    3.04 

9.3919 

19  47  22.7 

0.947 

18 

8  39  28.41 

9.3994 

17  18    6.9 

5.889 

19 

6  46  26.56 

9.3998 

19  47    4.3 

0.367 

19 

8  41  51.91 

9.3910 

17  12  10.3 

5.998 

20 

6  48  50.18 

9.3944 

19  46  38.7 

0.487 

20 

a  44  15.33 

9.3896 

17    6    7.2 

6.106 

21 

6  51  13.89 

9.3959 

19  46    5.9 

0.606 

21 

8  46  38.66 

9.3880 

16  59  57.6 

6.913 

r22 

6  53  37.69 

9.3974 

19  45  26.0 

0.795 

22 

8  49     1.89 

9.3863 

16  53  41.6 

6.319 

23 

6  56    1.58 
WEt 

9.3988 

^NESD 

N.I9  44  38.9 
AY  22. 

0.845 

23 

8  51  25.02 

FJ 

9.3847 

aiDAY 

N.16  47  19.3 
'  24. 

6.494 

0 

6  58  25.55 

9.4009 

N.19  43  44.6 

0.965 

0 

8  53  48.05 

9.3830 

N.16  40  50.7 

6.599 

1 

7    0  49.60 

9.4014 

19  42  43.1 

1.085 

1 

8  56  10.98 

9.3813 

16  34  15.8 

6.634 

2 

7    3  13.72 

9.4095 

19  41  34.4 

1.906 

2 

8  58  a3.81 

9.3796 

16  27  34.6 

6.738 

3 

7    5  37.90 

9.4035 

19  40  18.4 

1.397 

3 

9    0  56.53 

9.3778 

16  20  47.2 

6.841' 

4 

7    8    2.14 

9.4045 

19  38  55.2 

1.447 

4 

9    3  19.14 

9.3759 

16  13  53.7 

6.943 

5 

7  10  26.44 

9.4055 

19  37  24.8 

1.567 

5* 

9    5  41.64 

9.3741 

16    6  54.1 

7.044 

6 

7  12  50.80 

9.4064 

19  35  47.1 

1.688 

6 

9    8    4.03 

9.3799 

15  59  48.4 

7.145 

7 

7  15  15.21 

9.4079 

19  M    2.2 

1.808 

7 

9  10  26.31 

9.3703 

15  52  36.7 

7.944 

8 

7  17  39.66 

9.4079 

19  32  10.1 

1.999 

8 

9  12  48.47 

9.3683 

15  45  19.1 

7.343 

9 

7  20    4.15 

9.4085 

19  30  10.7 

9.050 

9 

9  15  10.51 

9.3663 

15  37  55.5 

7.441 

10 

7  22  28.68 

9.4091 

19  28    4.1 

9.170 

10 

9  17  32.43 

9.3643 

15  30  26.1 

7.538 

11 

7  24  53.24 

9.4097 

19  25  50.3 

9.991 

11 

9  19  54.23 

9.3093 

15  22  50.9 

7.635 

12 

7  27  17.84 

9.4101 

19  23  2J).2 

9.419 

12 

9  22  15.91 

9.3603 

15  15    9.9 

7.731 

13 

7  29  42.46 

9.4104 

19  21     0.9 

9.539 

13 

9  24  37.47 

9.3589 

15    7  23.2 

7.895 

14 

7  32    7.0J) 

9.4107 

19  18  25.4 

9.659 

14 

9  26  58.90 

9.3561 

14  59  30.9 

7.918 

15 

7  34  31.74 

9.4109 

19  15  42.7 

9.779 

15 

9  29  20.20 

9.3539 

14  51  33.0 

8.011 

16 

7  36  56.40 

9.4110 

19  12  52.8 

9.899 

16 

9  31  41.37 

9.3518 

14  43  29.5 

8.103 

17 

7  39  21.06 

9.4111 

19    9  55.7 

3.011 

17 

9  34    2.42 

9.3497 

14  a5  20.6 

8.194   , 

18 

7  41  45.73 

9.4119 

19    6  51.5 

3.130 

18 

9  36  23.34 

9.3476 

14  27    6.2 

8.985 

19 

7  44  10.40 

9.4111 

19    3  40.1 

3.950 

19 

9  38  44.13 

9.3454 

14  18  46.4 

8.374   , 

20 

7  46  35.06 

9.4109 

19    0  21.5 

3.369 

20 

9  41    4.79 

9.3433 

14  10  21.3 

8.469 

21 

7  48  59.71 

9.4107 

18  56  55.8 

3.487 

21 

9  43  25.32 

9.3411 

14     1  50.9 

8.550 

22 

7  51  24.:W 

9.4104 

18  53  23.0 

3.606 

22 

9  45  45.72 

9.3388 

13  53  15.3 

8.636 

23 

7  53  48.96 

9.4101 

18  49  43.1 

3.794 

23 

9  48    5.98 

9.3366 

13  44  34.6 

8.790  i 

24 

7  56  13.56 

9.4098 

N.18  45  56.1 

3.849 

24 

9  50  26.11 

9.3344 

N.13  35  48.9 

8.804  i 
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JUNE,    1887. 


XI. 


gbbe:nwich  mean  time. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Diir.for 
IMinnte. 

Declination. 

DifLtoT 
IMinnte. 

Honr. 

Bight  Ascension. 

Diff.tor 
IMinnte. 

DeoUn*tion. 

Diftfor 
IMinnte. 

SAl 

:UEDJ 

lY  25. 

MONDAY  27. 

h    m      B 

•« 

O         t          t' 

'  M 

h     m      8 

8 

O           #           M 

§» 

0 

9  50  26.11 

9.3344 

N.13  a5  48.9 

8.804 

0 

11  40    4.96 

9.9493 

N.  5  16    9.5 

11.588 

1 

9  52  46.11 

3.3399 

13  26  58.1 

8.888 

1 

11  42  19.46 

9.9411 

5    4  33.3 

11.617 

2 

9  55    5.97 

9.3999 

13  18    2.3 

8.971 

2 

11  44  33.89 

9.9399 

4  52  55.4 

11UM6 

3 

9  57  25.70 

9.39n 

13    9     1.6 

9.059 

3 

11  46  48.25 

9.9388 

4  41  15.8 

11.674 

4 

9  59  45.30 

9.3955 

12  59  .56.1 

9.139 

'4 

11  49    2.54 

9.9377 

4  29  34.5 

11.709 

5 

10    2    4.76 

9.3939 

12  50  45.7 

9.919 

5 

11  51  16.77 

9.9366 

4  17  51.6 

11.798 

6 

10    4  24.09 

9.3910 

12  41  30.6 

9J390 

6 

11  53  30.93 

9.9355 

4    6    7.2 

11.7S8 

7 

10    6  43.28 

9.3188 

12  32  10.9 

9.367 

7 

U  55  4.5.03 

9.9346 

3  54  21.4 

11.774 

8 

10    9    2.34 

9.3166 

12  22  46.6 

9.443 

8 

1 1  57  59.08 

9.9337 

3  42  34.3 

11.796 

9 

10  11  21.27 

9.3143 

12  13  17.7 

9.519 

9 

12    0  13.07 

9.9398 

3  30  45.9 

11.817 

10 

10  13  40.06 

9.3191 

12    3  44.3 

9.593 

10 

12    2  27.01 

9.9319 

3  18  56.3 

11.837 

11 

10  15  58.72 

9.3099 

11  54    6.6 

9.665 

11 

12    4  40.90 

8.9311 

3    7    5.5 

11.866 

12 

10  18  17.25 

9.3077 

1 1  44  24.5 

9.737 

12 

12    6  54.75 

9.9304 

2  55  13.6 

11.873    1 

13 

10  20  .3.5.65 

9.3055 

11  34  :i8.l 

9.808 

13 

12    9    8.55 

9.9997 

2  43  20.7 

11.889    1 

14 

10  22  53.91 

9.3033 

11  24  47.5 

9.877 

14 

12  11  22.31 

9.9990 

2  31  26.9 

11.904 

15 

10  25  12.04 

9.3011 

11  14  52.8 

9.946 

15 

12  13  36-03 

9.9984 

2  19  32.2 

11.918 

16 

10  27  30.04 

9.9989 

11     4  .54.0 

10.014 

16 

12  15  49.72 

9.9978 

2    7  36.7 

ujni 

17 

10  29  47.91 

9.9968 

10  54  51.1 

10.089 

17 

12  18    3.37 

9.9979 

1  55  40.5 

]14H9 

18 

10  32    5.66 

9.9047 

10  44  44.2 

10.148 

18 

12  20  16.99 

9.9967 

1  43  43.7 

11.958 

1   19 

10  34  23.28 

9.9996 

10  34  33.4 

10.919 

19 

12  22  30.58 

9.^963 

1  31  46.3 

11.969 

20 

10  36  40.77 

9.9904 

10  24  18.8 

10-974 

20 

12  24  44.15 

9.9959 

1  19  48.3 

11.970 

21 

10  38  58.13 

9.9883 

10  14    0.5 

10.336 

21 

12  26  57.69 

9.9956 

1     7  49.9 

11.977 

22 

10  41   15.37 

9.9863 

10    3  38.5 

10.397 

22 

12  29  1 1.22 

9.9953 

0  55  51.1 

11.969 

23 

10  43  32.49 
SI 

9.9843 

JNDAl 

N.  9  53  12.8 

r26. 

10.457 

23 

12  31  24.73 
TU 

9.9950 

ESDA 

N.  0  43  52.0 
5r  26 

11.987 

i 

1 

0 

10  45  49.49 

9.9899 

N.  9  42  43.6 

10.516 

0 

12  33  38.22 

9.9948 

N.  0  31  52.6 

\\M\ 

1 

10  48    6M 

9.9809 

9  32  10.9 

10.574 

1 

12  35  51.70 

9.9947 

0  19  53.1 

11.993 

2 

10  .50  23.12 

9.9783 

9  21  34.7 

10.631 

2 

12  38    5.18 

9.9946 

N.  0    7  53.5 

iijns  ; 

3 

10  52  39.76 

9.9763 

9  10  5,5.2 

10.686 

3 

12  40  18.65 

9.9944 

S.  0    4    6.1 

11.993   ; 

4 

10  54  56.28 

9.9744 

9    0  12.4 

10.740 

4 

12  42  32.11 

9.9944 

0  16    5.7 

11.999   I 

5 

10  57  12.69 

9.9795 

8  49  26.4 

10.793 

5 

12  44  45.58 

9.9945 

0  28    5.2 

11.990    , 

6 

10  59  28.98 

9.9706 

8  m  37.2 

10.846 

6 

12  46  59.05 

9.9946 

0  40    4.5 

11J87 

7 

11     1  45.16 

9.9687 

8  27  44.9 

10.897 

7 

12  49  12..53 

9.9947 

0  52    3.6 

11.989 

8 

11    4     1.23 

9.9660 

8  16  49.6 

10.947 

8 

12  51  26.01 

9.9948 

1     4    2.3 

11.975     ; 

9 

11     6  17.19 

9.9659 

8    5  51.3 

10.996 

9 

12  53  39.50 

9.9950 

1   16    0.6 

11.968   r 

10 

11     8  33.05 

9.9634 

7  54  50.1 

11.049 

10 

12  .55  53.01 

9.9959 

1  27  58.5 

11.960  ; 

11 

11   10  48.80 

9.9617 

7  43  46.2 

11.088 

11 

12  58    6.53 

9.9955 

1  39  55.8 

11.950    1 

12 

11   13    4.45 

9.9600 

7  32  39.5 

11.134 

12 

13    0  20.07 

9.9959 

1  51  52.5 

11.939    1 

13 

11   15  20.00 

9.9583 

7  21  I^.I 

11.178 

13 

13    2  33.64 

9.9963 

2    3  48.5 

114)97    > 

14 

11    17  a5.45 

9.9567 

7  10  18.1 

11.999 

14 

13    4  47.23 

9.9967 

2  15  43.8 

11.913 

15 

11    19  50.80 

9.9551 

6  59    3.5 

11.963 

15 

13    7    0.84 

9.9971 

2  27  38.3 

11.901 

16 

11  22    6.06 

9.9536 

6  47  46.5 

11.303 

16 

13    9  14.48 

2.9278 

2  39  31.9 

11.886   \ 

17 

11  24  21.23 

9.9390 

6  36  27.1 

11.343 

17 

13  11  28.16 

9.9989 

2  51  24.6 

11.860   \ 

18 

1 1  26  36.30 

9.9505 

6  25    5.3 

11.389 

18 

13  13  41.87 

9.9988 

3    3  16.2 

11.851 

19 

11  28  51.2<) 

9.9491 

6  13  41.3 

11.419 

19 

13  15  55.(;2 

9.9995 

3  15    6.7 

11.839 

20 

11  31     6.19 

9.9476 

-a    2  15.1 

11.4.'^ 

20 

13  18    9.41 

9.9309 

3  26  56.1 

11.819 

21 

11  33  21.00 

9.9469 

5  .50  46.7 

11.490 

21 

13  20  2:^.25 

9.9310 

3  38  44.2 

11.791 

22 

11  35  a5.73 

9.9449 

5  m  16.3 

11.594 

22 

13  22  37.13 

9.9318 

3  50  31.0 

11.768 

23 

11  37  50.38 

9.9436 

5  27  43.9 

11.557 

23 

13  24  51.06 

9.9996 

4    2  16.4 

11.745 

i  24 

11  40    4.96 

9.9493 

N.  5  16    9.5 

11.588 

24 

13  27    5.04 

9.9334 

S.  4  14    0.4 

11.791   ! 
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GEBBNWICH  MEAN  TDiB. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Asoenaion. 

DUTfor 
1  Minute. 

DeolinaUon. 

Dlfllfor 
1  Minute. 

Hour. 

Right  Ascension. 

Dilf.for 
I  Minute. 

DeoUutUon. 

DUE  for 
lMinnt«. 

WEDNESDAY  29. 

FRIDAY,  JULY   1. 

b     m      8 

S               1              O           1          II 

9.3334    S.    4    14      0.4 

^^ 

h     ro      8             8                  Oil,            H 

0 

13  27    5.04 
13  29  19.07 

11.791 
11.695 

0      15  15  56.77      9.3190    8.12  46  33.3       9M 

9.9343 

4  '^5  4V.y 

2 

13  31  a3.l6 

9.9353 

4  37  23.8 

11.667 

3 

13  33  47.31 

9.9Mt3 

4  49    3.0 

11.639 

4 

13  3«    1.52 

9.9373 

5    0  40.5 

11.611 

5 

13  38  15.79 

9.9383 

5  12  10.3 

11.581 

6 

13  40  30.12 

9.9394 

5  23  50.2 

11.548 

7 

13  42  44.52 

9.9407 

5  35  22.1 

11.515 

8 

13  44  .59.00 

9.9419 

5  46  52.0 

11.489 

9 

13  47  13.55 

9.9431 

5  58  19.9 

11.447 

10 

13  49  28.17 

9.9444 

6    9  45.7 

11.419 

11 

13  51  42.87 

9.9457 

6  21     9.3 

1IJ74 

12 

13  53  57.65 

9.9470 

6  32  3ft.6 

11.335 

13 

13  56  12.51 

9.9483 

6  43  49.5 

11.995 

14 

13  58  27.45 

9.9497 

6  55    6-0 

11.956 

15 

14    0  42.48 

9.9519 

7    6  20.1 

11J913 

16 

14    2  57.60 

9.9597 

7  17  31.6 

11.170 

17 

14    5  12.81 

9.9549 

7  28  40.5 

11.196 

18 
19 

14    7  28.10 
14    9  4.3.49 

9.9557 
9.9579 

7  39  46.7 
7  .50  50.1 

11.080 
11.034 

PHASES  OF  THE  MOON. 

20 
21 

14  11  58.97 
14  14  14.55 

9.9588 
9.9805 

8     1  50.7 
8  12  48.5 

10UI87 
10.938 

22 

14  16  30.23 

9.9099 

8  2:^  43.3 

10.888 

d       h        m 

23 

14  18  46.01 
THl 

9JW38    S.    8  34  35.1 

JRSDAY  30. 

10.837 

O  Full  Moon     .    .  Judo      5    10    38.1 
<r   Last  Quarter.     ...    13      1     34.8 
•   New  Moon    ....    20    22    52.8 

0 

14  21     1.89 

9.9656  S.  8  45  23.8 

10.765 

}>  First  Quarter     ...    27    22      1.1 

1 
2 

14  23  17.88 
14  25  33.97 

9.9673  1      8  56    9.:^ 

9.9690           9     6  51.6 

10.739 
10.677 

3 

14  27  50.16 

9.9708          9  17  30.6 

10.699 

d        h 

4 
5 

14  30    6.46 
14  32  22.87 

9.9796            9  28     6.3 
9-9744          9  38  38.5 

10Ji66 
10.508 

<r  Perigee  ....  June      1    23.5 

6 

14  34  39.39 

9.9763   ,        9  49     7.2 

10.449 

<C  Apogee 14      0.0 

7 

14  36  56.02 

9.9789  ,       9  59  .32.4 

10.389 

(T  Perigee 27    19.2 

8 

14  39  12.77 

9.9801  '     10    9  5:^.9 

10.398 

9 

14  41  29.63 

9.9819 

10  20  n.7 

10.966 

JO 

14  43  46.60 

9.9838 

10  30  25.8 

10.903 

11 

14  46    3.69 

9.9858 

10  40  .36.1 

10.139 

12 

14  48  20.90 

9.9878 

10  50  42.5 

10.074 

13 

14  50  38.23 

9.9897 

1 1     0  45.0 

lOUMS 

14 

14  .52  55.67 

9.9917 

11   10  43.5 

9.940 

15 

14  .55  13.23 

9.9937 

1 1  1>0  37.8 

9.871 

J6 

14  57  30.91 

9.9957 

1 1  .30  28.0 

9.809 

17 

14  59  48.72 

9.9978 

11  40  14.0 

0.739 

18 

15    2    6.65 

9.9998 

11  49  .5.5.8 

9.660 

19 

15    4  24.70 

9.3018 

1 1  59  33.2 

9.587 

20 

15    6  42.87 

9.3038 

12    9    6.2 

9.513 

21 

15    9    1.16 

9.3058 

12  18  31.8 

9.439 

22 

15  11  19.57 

9.3079 

12  27  58.9 

9.363 

23 

15  13  38.11 

9.3100 

12  37  18.4 

9.987 

24 

15  15  56.77 

9.3190 

S.12  46  33.3 

9.909 

104 


JUNE,    1887. 


xm. 


GEEENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

^ 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  DireotioD    1 

Noon. 

of 

mh. 

of 

VIb. 

of 

IXN 

of 

of  Object. 

Diff. 

DIff. 

Diff. 

DIA 

1 

Sun 

W. 

120  11  15 

9533 

121  5l'  42 

9530 

123  32  13 

2538 

125  12  47 

9596 

Saturn 

W. 

80  39    2 

S3S1 

82  26  13 

2948 

84  13  29 

9245 

86    0  49 

9949 

Venus 

W. 

79     1  54 

3585 

80  41  10 

9580 

82  20  32 

9677 

83  59  .59 

9574 

Pollux 

W. 

78  53    9 

9372 

80  39  50 

9968 

82  26  37 

9964 

84  13  29 

9961 

Uegulus 

W. 

42  43  47 

9914 

44  31  54 

9910 

46  20    6 

9907 

48    8  23 

9904 

An  tares 

E. 

57  51   17 

9998 

56    5  14 

9998 

54  19  12 

9999 

52  33  11 

9301 

o  Aquila; 

E. 

104  45  5(> 

9764 

103  10  41 

2753 

101  a5  12 

9743 

99  59  29 

9735 

2 

Saturn 

W. 

94  58  15 

9935 

96  45  50 

9235 

98  33  26 

9935 

100  21     2 

9935 

Pollux 

W. 

93    8  42 

9954 

94  55  50 

9953 

96  42  59 

9954 

98  30    7 

9954 

Venus 

W. 

92  18    6 

9564 

93  57  51 

9563 

95  37  37 

9563 

97  17  23 

2564 

Regulus 

W. 

57  10  34 

9197 

58  59    6 

9196 

60  47  39 

9196 

62  36  12 

2196 

Antnres 

E. 

43  44  17 

.9396 

41  58  55 

9335 

40  13  46 

9345 

38  28  52 

2358 

a  Aqiiilte 

E. 

91  58  42 

9713 

90  22  18 

9711 

88  45  53 

9719 

87    9  29 

9714 

3 

Regulus 

W. 

71  38  38 

9905 

73  26  58 

9908 

75  15  14 

9910 

77    3  26 

9914 

Spica 

W. 

18  55  23 

9459 

20 .37  34 

9«1 

22  20  39 

9394 

24    4  22 

9374 

a  Aqiiilte 

E. 

79    8  46 

9745 

77  a3    6 

9755 

75  57  39 

9767 

74  22  28 

9781 

4 

Reffulus 
Spica 

W. 

86    2  48 

9940 

87  50  16 

9947 

89  37  34 

9253 

91  24  i2 

9960 

W. 

32  48  10 

933] 

34  33  25 

2329 

36  18  42 

9330 

38    3  58 

2339 

Jupiter 

W. 

28     1  31 

9953 

29  48  40 

9956 

31  :i5  44 

9960 

33  22  42 

2966 

n  Aquilte 

E. 

66  31  49 

9877 

64  59    1 

9903 

63  26  46 

9931 

61  55    6 

9961 

Fomalhaut 

E. 

99  12  27 

9519 

&7  31  40 

9523 

95  50  59 

9598 

94  10  25 

9534 

5 

Regulus 
Spica 

W. 

100  17  28 

2304 

102    3  22 

9314 

103  49    1 

9394 

105  34  26 

9335 

W. 

46  49  12 

9355 

48  33  52 

9369 

50  18  21 

9370 

52    2  39 

9378 

Jupiter 

W. 

42  15  14 

9303 

44     I    9 

9319 

45  46  51 

9391 

47  32  20 

9331 

aAquilee 

E. 

54  27  27 

3159 

53    0  29 

3209 

51  34  31 

3965 

50    9  39 

3396 

Fomulhniit 

E. 

85  50    6 

9579 

84  10  42 

2590 

82  31  33 

9609 

80  52  41 

9616 

o  Pegasi 

E. 

100  50  28 

2640 

99  12  28 

2647 

97  34  37 

9655 

95  56  57 

9664 

6 

Spica 

W. 

60  40  49 

9499 

62  23  42 

2441 

64    6  19 

9453 

65  48  38 

9465 

Jupiter 

W. 

56  15  54 

9388 

57  59  46 

2400 

59  43  21 

9413 

61  26  37 

9496 

Fomalhaut 

E. 

72  43  20 

2696 

71     6  35 

2715 

69  30  15 

9735 

67  54  22 

9756 

a  Pegasi 

E. 

87  51  55 

9791 

86  15  43 

2735 

84  39  49 

9750 

83    4  15 

9766 

7 

Spica 

W. 

74  15  43 

9539 

75  56  12 

2546 

77  36  21 

9561 

79  16  10 

9575 

Jupiter 

W. 

69  58  13 

9495 

71  39  a3 

2510 

73  20  33 

9594 

75    1  13 

3539 

Antares 

W. 

29  17  16 

9746 

30  52  55 

2738 

32  28  45 

9733 

34    4  41 

9731 

Fomalhaut 

E. 

60    2  21 

9878 

58  29  34 

2907 

56  57  24 

9937 

55  25  52 

9968 

a  Pegasi 

E. 

75  11  58 

9856 

73  38  43 

28n 

72    5  55 

9890 

70  33  35 

9999 

8 

Spica 

W. 

87  30  12 

9650 

89    7  59 

2665 

90  45  26 

9681 

92  22  32 

9685 

1 

Jupiter 

W. 

83  19  21 

96IS 

84  57  56 

9629 

86  36  11 

9645 

88  14    5 

9660 

1 

Antares 

W. 

42    4    3 

9750 

43  39  36 

2759 

45  14  58 

2767 

46  50    9 

97V 

! 

Fomalhaut 

E. 

47  58  44 

3154 

46  31  40 

3199 

45    5  30 

3948 

43  40  18 

3300 

1 

a  P.'gasi 

E. 

62  59  27 

3049 

61  30  15 

3078 

60    1  39 

3108 

58  33  3<) 

3139  1 

1 

a  Arietis 

E. 

105  39  37 

9780 

104     4  43 

2793 

102  30    6 

2807 

100  55  47 

9891   > 

1 

9 

Spica 

W. 

100  23    0 

9771 

101  58    6 

9786 

103  32  52 

9801 

105    7  18 

9816 

Jupiter 

W. 

96  18  29 

9735 

97  54  22 

2750 

99  29  55 

9765 

101     5    9 

9779 

XIV. 
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OBKENWIOH  MEAN  TIME. 

LUKAB  DISTANCES. 

^1 

P.L. 

P.L. 

P.L. 

P.L. 

KtfmeMidDiraotion 
of  ObjMi. 

Midnight. 

of 

Diir. 

xv^. 

of 
Diff. 

xvnih. 

of 
DIff. 

XXP». 

of 
DIff. 

1 

Suif 

W. 

126  53  24 

S585 

128  34    3 

9593 

130  14  44 

9593 

13f  55  25 

9593 

Satujui 

VV. 

87  48  12 

8941 

89  35  39 

9939 

91  23    9 

9937 

93  10  41 

9936 

Venus 

W. 

85  89  30 

S571 

87  19    5 

9560 

88  58  43 

9567 

90  38  23 

9565 

Pollux 

W. 

86    026 

9959 

87  47  26 

9957 

89  34  29 

9255 

91  21  35 

9954 

Kegulus 

W. 

49  56  44 

9909 

51  45    8 

9901 

53  33  34 

9190 

55  22    3 

9196 

Antares 

E. 

50  47  13 

9304 

49    1  19 

9308 

47  15  31 

9313 

45  29  50 

9318 

a  Aquilffi 

E. 

98  23  35 

9798 

96  47  32 

9799 

95  11  21 

9717 

93  35    4 

9713 

2 

Satukn 

W. 

102    8  37 

9936 

103  56  11 

9937 

105  43  43 

9930 

107  31  13 

9941 

Pollux 

W. 

100  17  14 

9956 

102    4  19 

9958 

103  51  21 

9260 

105  38  19 

9963 

Vextus 

W. 

98  57    8 

9564 

100  36  53 

9565 

102  16  36 

9566 

lO:}  56  17 

9560 

Regulus 

W. 

64  24  45 

9197 

m  13  17 

9198 

68     1  47 

9900 

69  50  14 

9909 

Antares 

E. 

36  44  17 

9373 

35    0    4 

9391 

33  16  16 

9411 

31  32  57 

9436 

a  Aquilie 

E. 

8533    8 

9718 

83  56  52 

9729 

82  20  42 

9798 

80  44  39 

9735 

3 

Regulus 
Spica 

W. 

78  51  33 

9918 

80  39a3 

9993 

82  27  26 

9990 

84  15  11 

9934 

W. 

25  48  34 

9950 

27  33    8 

9348 

29  17  58 

9339 

31     3    0 

9334 

a  AquilaB 

E. 

72  47  35 

9706 

71  13    2 

9814 

69  38  52 

9833 

68    5    7 

9854 

4 

Re^luB 
Spica 

W. 

93  11  40 

9968 

94  58  26 

9277 

96  44  59 

9985 

98  31  20 

9904 

W. 

39  49  11 

9334 

41  34  21 

9337 

43  19  26 

9342 

45    4  24 

9348 

Jupiter 

W. 

35    9  32 

9971 

36  ^  14 

9978 

38  42  46 

9986 

40  29    6 

9994 

a  Aquils 

E. 

60  24    4 

9994 

58  53  44 

3030 

57  24    9 

3060 

55  55  22 

3119 

Fomalbaut 

E. 

92  29  59 

9541 

90  49  43 

9540 

89    9  38 

9558 

87  29  45 

9568 

5 

Regulus 

W. 

107  19  35 

9346 

109    4  28 

9357 

110  49    4 

9360 

112  33  ^3 

9381 

Spica 

W. 

53  46  45 

9387 

55  30  38 

9307 

57  14  17 

9408 

58  57  41 

9410 

Jupiter 

W. 

49  17  35 

9349 

51     2  34 

9353 

52  47  17 

9364 

54  31  44 

9375 

a  Aquilw 

E. 

48  45  58 

3309 

47  213  32 

3464 

46    2  28 

3545 

44  42  53 

3634 

Fomalbaut 

E. 

79  14    8 

9630 

77  35  54 

9646 

75  58    1 

9661 

74  20  29 

9678 

a  Pegasi 

E. 

94  19  29 

9673 

92  42  13 

9684 

91     5  11 

9695 

89  28  25 

9707 

6 

Spica 

W. 

67  30  40 

9478 

69  12  24 

9499 

70  53  49 

9505 

72  34  55 

9518 

Jupiter 

W. 

63    9  35 

9430 

64  52  14 

9453 

m  34  as 

9467 

68  16  33 

9481 

Fomalhaut 

K. 

66  18  57 

9770 

64  44     1 

9809 

63    9  36 

9826 

61  35  42 

9859 

a  Pegasi 

E. 

81  29    2 

9789 

79  54  11 

9800 

78  19  43 

9818 

76  45  38 

9837 

7 

Spica 

W. 

80  55  39 

9590 

82  84  48 

9605 

84  13  36 

9620 

85  52    4 

9635 

Jupiter 

W. 

76  41  32 

9554 

78  21  30 

9560 

80    1    8 

9584 

81  40  25 

9a»o 

Autares 

W. 

35  40  40 

9739 

37  16  38 

9735 

38  52  :{2 

9738 

40  28  21 

9744 

Fomalbaut 

E. 

53  54  59 

3001 

52  24  48 

3036 

50  55  20 

3073 

49  26  38 

3113 

a  Pegasi 

E. 

69    1  44 

9046 

67  30  '23 

9060 

65  59  32 

2995 

64  29  13 

3092' 

6 

Spica 

W. 

93  59  18 

9710 

95  85  44 

9726 

97  11  49 

9741 

98  47  34 

9756 

Jupiter 

W. 

89  51  38 

9675 

91  28  51 

9600 

93    5  44 

9706 

94  42  16 

9790 

Antares 

W. 

48  25    8 

9786 

49  59  54 

9796 

51  34  27 

9807 

53    8  46 

9818 

Fomalhaut 

E. 

42  16    7 

3336 

40  53    0 

3415 

39  31     1 

3489 

38  10  17 

3554| 

a  Pegasi 
a  Arietis 

E. 

57    6  17 

3173 

55  39  35 

3207 

54  13  34 

3249 

52  48  15 

3980 

E. 

99  21  46 

9834 

97  48    2 

2848 

96  14  36 

2869 

94  41  29 

9876 

9 

Spica 

W. 

106  41  25 

9831 

108  15  13 

9845 

109  48  43 

9859 

111  21  54 

9873 

JupiteA 

W. 

102  40    4 

9704 

104  14  40 

9808 

105  48  58 

9891 

107  22  59 

9835 

106 


JUNE,    1887. 


XV. 


GEEENWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

1^ 
9 

Name  and  Direction 
of  OttJeot. 

Antares            W. 
Fomalhaut       E . 
aPeffasi            E. 
a  Anetis           E. 
Sun                  E. 

Noon. 

P.L. 

of 
Diff. 

mb. 

P.L. 
of 
Diff. 

VPu 

P.L. 

of 
Diff. 

IX>  ' 

P.L. 
of 
Diff. 

54  42  50 
36  50  52 
51  23  40 
93    8  40 
135  30  17 

0899 
3633 
3390 
S891 
3110 

56  16  40 
35  32  53^ 
49  59  52 
91  36    9 
134  11  19 

9841 
3790 
3363 
9905 

3194 

57.50  15 
34  16  27 
48  36  .53 
90    3  57 
132  43  38 

9859 
3816 
3406 
9990 
3138 

59  23  35 
.33     1  41 
47  14  45 
88  32    3 
131  16  14 

9864 
3094 
3456 
9934 
3159 

10 

Antares 
a  AquilaB 
a  Arietis 

Sun 

W. 
W. 
E. 
E. 

67    6  30 

32    932 

80  57    6 

124    3  28 

9093 
6709 
3006 
3990 

68  38  20 

32  57  53 

79  27    1 

122  37  43 

9934 
5480 
3091 
3934 

70    9  56 

33  48  51 

77  57  14 

121  12  14 

9945 
5979 
3035 
3947 

71  41  18 

34  42  14 

76  27  45 

119  47     1 

1 
9056 

5103 

3049 

3960 

11 

Antares 
a  Aquile 
a  Arietis 

Sun 

W. 
W. 
E. 
E. 

79  14  44 

39  38  33 

69    4  41 

112  44  31 

3008 
4499 
3190 
3319 

80  44  47 

40  42  32 

67  36  56 

111  20  41 

3018 
4408 
3134 
3399 

82  14  38 

41  47  46 

66    9  28 

109  57    3 

3097 
4333 
3148 
3339 

83  44  17 

42  54    8 

64  42  17 

108  33  37 

4965 
3169 
3350 

12 

Antares 
a  Aquilffi 
a  Arietis 

Sun 

W. 
W. 
E. 
E. 

91    9  54 

48  39  51 

57  30  30 

101  39    8 

J0i6 
4017 
3939 
3399 

92  38  33 

49  51  14 

56    4  59 

100  \e  42 

3083 
3979 
3947 
3400 

94    7    3 
51     3  14 
54  3?*  45 
98  54  25 

3089 
3946 
3969 
3406 

95  35  26 

52  15  47 

53  14  49 
97  32  15 

3096 
3916 
3976 
3419 

13 

Antares 
a  Aquilse 
a  Arietis 

Sun 

W. 
W. 
E. 
E. 

102  55  36 
58  25  32 
46  14  40 
90  42  58 

3190 
3795 
3359 
3435 

104  23  21 
59  40  39 
44  51  37 
89  21  21 

3194 
3776 
3379 
3438 

105  51     1 
60  .56    6 
43  28  56 
87  59  48 

3198 
3758 
3400 
3441 

107  18  37 
62  11  .52 
42    6  39 

86  38  18 

3130 
3749 
3491 
3444 

14 

a  Aquilffi 

Fomalhaut 

aPegasi 

Sun 

W. 
W. 
W. 
E. 

68  34  46 
34  53  25 
25  25  17 
79  51  14 

3671 
3997 
5097 
3446 

69  52    4 
36    5    8 
26  10  32 
78  29  50 

3659 
3931 
5685 

3446 

71     9  35 
37  17  56 
26  59    9 
77    8  25 

3647 
3873 
5418 
3444 

72  27  19 
38  31  43 
27  .50  51 
75  46  58 

3635 
3890 
5189 
3449 

15 

a  Aquilffi 
Fomalhaut 
a  Pegasi 

Sun 

W. 

w. 

E. 

.  78  58  53 
44  52  52 
32  46  55 
68  59    2 

3585 
3616 
4405 
3496 

80  17  44 
46  11    9 
33  52  12 
67  37  15 

3576 
3584 
4997 
3491 

81  36  45 
47  30     1 
34  59    7 
66  15  22 

3566 
3554 
4909 
■3415 

82  55  56 
48  49  25 
36    7  31 
64  53  23 

3558 
3595 
4116 
3410 

16 

a  Aquilffi 
Fomalhaut 
a  Pegasi 

Sun 

W. 
W. 
W. 
E. 

89  34    8 
55  33  49 
42    8    6 
58    1  45 

3518 
3404 
3789 
3376 

90  54  12 
56  56    1 
43  23  20 
56  39     1 

3511 
3389 
3738 
3368 

92  14  24 
.58  18  38 
44  .39  27 
55  16    8 

3504 
3369 
3699 
3360 

93  34  44 
59  41  38 
45  56  23 
53  53    6 

3497 
3343 
3648 
3359 

17 

Fomalhaut 
a  PegaHi 

Sun 

W. 
W. 
E. 

66  42    7 
52  31  53 
46  55  23 

3951 
3467 
3305 

68    7  16 
53  52  54 
45  31   17 

3934 
3436 
3995 

69  32  45 
55  14  30 
44    7    0 

3918 
3407 
3985 

70  58  33 
56  36  39 
42  42  31 

3909 
3379 
3974 

18 

Fomalhaut 
a  Pegasi 

Sun 

W. 
W. 
E. 

78  12  17 
63  34  54 
35  37    0 

3194 
3956 
3999 

79  39  57 
64  59  57 
34  11   17 

3110 
3934 
3319 

81     7  54 
66  25  26 
3-^  45  23 

3096 
3913 
3903 

82  36    9 
67  51  20 
31  19  15 

3089 
3193 
3199 

22 

Sun 

Regulus 

Spica 

W. 
E. 
E. 

13  23  40 
44  37  32 
98  23  33 

9979 
9475 
9504 

14  54  28 
42  55  43 
96  42  25 

9996 
9465 
9494 

16  26  14 
41  13  41 
95     1     4 

9891 
9457 
9485 

17  58  45 
39  31  27 
93  19  30 

98G9 
9448 
9476 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

r 

Name  Mid  Direetloo 
of  Objeet. 

Midnight. 

P.L. 

of 

Dlif. 

XV^' 

P.L. 

of 

Diff. 

XVfflh 

P.L. 

of 

Diff. 

XXP» 

P.L. 

of 

Diff. 

9 

Antares 

W. 

eS  56  40 

8976 

62  29  30 

9687 

d    2    5 

9809 

65  34' 25 

9911 

Fomalhaut 

E. 

31  48  46 

4045 

30  37  51 

4189 

29  29    8 

4338 

28  22  50 

4516 

a  Anetis 

E. 

45  53  32 

3607 

44  33  16 

3569 

43  14    0 

3690 

41  55  47 

3683 

E. 

87    0  27 

9048 

85  29    9 

9963 

83  58  10 

9977 

82  27  29 

S999 

Son 

E. 

129  49    7 

3106 

128  22  17 

3180 

126  55  44 

3104 

125  29  28 

3908 

10 

Antarea 

W. 

73  12  26 

9967 

74  43  20 

9977 

76  14    1 

9988 

77  44  29 

9996 

a  Aquile 

W. 

35  37  49 

4949 

36  a*}  25 

4819 

37  34  51 

4699 

38  35  57 

4567 

a  Arietis 

E. 

74  58  33 

3064 

73  29  39 

3078 

72     1     2 

3009 

70  32  43 

3106 

Sun 

E. 

118  22    3 

3979 

116  57  19 

3985 

115  32  50 

3996 

114    8  34 

3307 

n 

Antares 

W. 

85  13  45 

3045 

86  43    2 

3053 

88  12    9 

3061 

89  41    6 

3069 

a  AquiliB 

W. 

44     1  33 

4905 

45    9  54 

4151 

46  19    7 

4109 

47  29    7 

4056 

a  Arietis 

E. 

63  15  22 

3176 

61  48  44 

3190 

60  22  23 

3904 

58  56  18 

3918 

Sun 

E. 

107  10  23 

3350 

105  47  20 

3368 

104  24  27 

3376 

103    1  43 

3384 

12 

Antares 

W. 

97    3  41 

3101 

98  31  49 

3106 

99  59  51 

3119 

101  27  46 

3116 

a  Aquilae 

W. 

53  28  51 

3887 

54  42  24 

3861 

55  56  23 

3838 

57  10  46 

3816 

a  Arietis 

E. 

51  50  10 

3999 

50  25  49 

3308 

49    1  47 

3395 

47  38    4 

3341 

Sun 

E. 

96  10  12 

3417 

94  48  15 

3493 

9:3  26  24 

3498 

92    4  39 

3431 

13 

Antares 

W. 

108  46  10 

3133 

110  13  39 

3136 

111  41    5 

3138 

113    8  29 

3139 

aAquilfe 

W. 

63  27  55 

3796 

64  44  15 

3710 

66    0  51 

3607 

67  17  41 

3683 

a  Arietis 

E. 

40  44  46 

3444 

39  23  19 

3470 

38    2  21 

3498 

36  41  55 

3530 

Sun 

E. 

85  16  51 

3446 

83  55  26 

3446 

82  34    2 

3446 

81  12  38 

3446 

14 

a  Aquilae 

W. 

73  45  16 

3694 

75    3  24 

3614 

76  21  43 

3604 

77  40  13 

3505 

Fomalhaut 

W. 

39  46  24 

3779 

41     1  55 

3798 

42  18  12 

3688 

43  35  12 

3660 

a  Pegasi 

W. 

28  45  21 

4960 

29  42  25 

4814 

30  41  50 

4659 

31  43  24 

4584 

Sun 

E. 

74  25  29 

3439 

73    3  57 

3437 

71  42  22 

3434 

70  20  44 

3431 

15 

a  Aquilie 

W. 

84  15  16 

3550 

85  34  45 

3541 

86  54  24 

3533 

88  14  12 

3595 

Fomalhaut 

W. 

50    9  21 

3498 

51  29  47 

3473 

52  50  41 

3449 

54  12    2 

3496 

a  Pegasi 

W. 

37  17  17 

4038 

38  28  19 

3967 

39  40  31 

3903 

40  5:3  48 

38431 

Sun 

E. 

63  31  18 

3404 

62    9    6 

3398 

60  46  47 

3391 

59  24  20 

3381  , 

16 

a  Aquilffi 

W. 

94  55  11 

3499 

96  15  44 

3486 

97  .%  24 

3479 

98  57  11 

3474' 

Tomalbaut 

W. 

61     5    0 

3394 

62  28  44 

3305 

63  52  50 

3986 

65  17  18 

3968 

; 

a  Pegasi 

W. 

47  14    6 

3608 

48  32  32 

3560 

49  51  40 

3633 

51  11  28 

3499 

Sun 

E. 

52  29  55 

3343 

51    6  33 

3334 

49  43    1 

3395 

48  19  18 

3314 

17 

Fomalhaut 

W. 

72  24  40 

3186 

73  51     6 

3170 

75  17  51 

3154 

76  44  55 

3139 

a  Pegasi 

W. 

57  59  19 

3359 

59  22  30 

3397 

60  46  10 

3303 

62  10  18 

3979 

Sun 

E. 

41  17  49 

3964 

39  52  55 

3953 

38  27  49 

3943 

37    4^  31 

3339 

18 

Fomalhaut 

W. 

84    4  41 

3060 

85  33  29 

3055 

87    2  34 

3049 

88  31  55 

3030 

a  Pegasi 

W. 

69  17  38 

3173 

70  44  20 

3153 

72  11  25 

3134 

73  38  53 

3117 

Sun 

E. 

29  52  56 

3183 

28  26  26 

3173 

26  59  45 

3166 

25  32  55 

3158 

22 

Sun 

W. 

19  31  52 

9839 

21    6  29 

9818 

22  39  33 

9801 

24  14    0 

9786 

Regulus 
Spica 

E. 

37  49    0 

M39 

36    6  21 

9431 

34  23  30 

9493 

32  40  28 

9414 

E. 

91  37  43 

9467 

89  55  44 

9460 

88  133:3 

9458 

86  31  12 

9444 
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XVIL 


GRF.El^WIOH  MEAN  TIME. 

• 

^ 

LUNAR  DISTANCES. 

Name  Mid  Direction 
of  Oljeot. 

Noon. 

P.L. 

of 

Diif. 

nih. 

P.L. 

of 

Diif. 

Vlh. 

P.L. 

of 

Diff. 

^ 

P.L. 
of 
DMT. 

29 

Jupiter 

E. 

102  16  2§ 

MSB  1  100  34  43 

^79 

98  52  si' 

9464 

97  id  47 

9466 

23 

Suit 

W. 

25  48  48 

9770 

27  23  55 

9756 

28  59  20 

2745 

30  35    0 

9734 

Repulus 

E. 

30  57  14 

9407 

29  13  49 

9400 

27  30  14 

9393 

25  46  30 

9387 

Spica 

E. 

84  48  40 

9436      .83     5  57 

9499 

81  23    4 

9492 

79  40    1 

9416 

Jupiter 

E. 

88  37  26 

9415 

86  54  13 

9408 

85. 10  50 

9401 

83  27  17 

9394 

24 

Sun 

W. 

38  36  45 

9660 

40  13  40 

9681 

41  50  45 

9674 

43  28    0 

9667 

Saturn 

W. 

18  15  44 

9431 

19  58  34 

94^ 

21  41  40 

9411 

23  24  59 

9403 

Spica 

E. 

71    2  38 

9389 

69  18  47 

9384 

67  34  49 

9380 

65  50  45 

9375 

Jupiter 

E. 

74  47  15 

9366 

73    2  51 

9360 

71   18  19 

9355 

69  33  40 

2351 

Antares 

E. 

116  49    7 

9499 

115    6  14 

9499 

113  23  11 

9415 

111  39  58 

9408 

25 

Sun 

W. 

51  36  16 

9640 

53  14  16 

9635 

54  52  2:^ 

9632 

56  30  J« 

2698 

Saturn 

W. 

32    4  12 

9371 

a3  48  28 

9367 

35  32  50 

3363 

37  17  18 

9359 

Spica 

E. 

57    9  12 

9369 

55  24  43 

9360 

53  40  11 

2359 

51  55  37 

9358 

Jupiter 

E. 

60  48  57 

9339 

59    3  44 

9399 

57  18  27 

9997 

55  33    7 

9394 

Antares 

E. 

103    1  43 

9389 

101  17  43 

9378 

99  33  36 

9373 

97  49  23 

9370 

26 

Sun    . 

W. 

64  42  48 

9619 

G6  21  27 

9610 

68    0    9 

9607 

69  38  54 

9605 

Saturn 

W. 

46    0  57 

9343 

47  45  54 

9341 

49  30  54 

2339 

51  15  57 

9337 

Venus 

W. 

20    5  11 

9650 

21  42  58 

9645 

23  20  52 

9640 

24  58  52 

9637 

Spica 

E. 

43  12  44 

9369 

41  28  14 

9365 

39  43  49 

9368 

37  59  29 

9373 

Jupiter 

E. 

46  45  38 

9316 

45    0    2 

9315 

43  14  24 

9314 

41  28  45 

9314 

Antares 

E. 

89    7  11 

9357 

87  22  34 

9355 

85  37  55 

9353 

a3  53  13 

9359 

27 

Sun 

W. 

77  53  17 

9S08 

79  32  15 

9596 

81   11  15 

9596 

82  50  16 

9596  1 

Saturn 

W. 

60    1  50 

9330 

6F  47    6 

9399 

63  32  23 

9398 

65  17  42 

9398 

Venus 

W. 

33    9  57 

9694 

34  48  19 

9699 

36  26  44 

9691 

38    5  11 

9690 

Regulus 

W. 

25  10  57 

9986 

26  57  17 

9985 

28  43  38 

9985 

30  29  59 

9985  1 

Jupiter 

E. 

32  40  38 

9390 

30  55    7 

9399 

29    9  39 

9394 

27  24  15 

9398  ! 

Antares 

E. 

75    9  25 

9350 

73  24  39 

9350 

71  39  53 

9359 

69  55    9 

9353 

28 

Sun 

W. 

91     5  26 

9504 

92  44  29 

9595 

94  23  31 

9596 

96    2  32 

2506 

Saturn 

W. 

74    4  22 

9397 

75  49  42 

9328 

77  a5     1 

9328 

79  20  20 

9398 

Venus 

W. 

46  17  42 

9617 

47  56  14 

9617 

49  34  46 

9617 

51  13  18 

9617 

Regulus 

W. 

39  21  51 

9985 

41    8  13 

9985 

42  54  35 

9985 

44  40  56 

9986 

Antares 

E. 

61  12    1 

9363 

59  27  34 

9366 

57  43  11 

2371 

55  58  54 

2375 

29 

Sun 

W. 

104  17  18 

9609 

105  56  10 

9604 

107  35    0 

9606 

109  13  47 

9608 

Saturn 

W. 

88    6  35 

9334 

89  51  45 

9335 

91  36  53 

9337 

93  21  58 

9330 

Venus 

W. 

59  25  49 

9691 

61     4  16 

9699 

62  42  41 

9694 

64  21     3 

9696 

Regulus 

W. 

53  32  22 

8901 

55  18  34 

9993 

57    4  44 

9905 

58  50  51 

9996 

Antares 

E. 

47  19  18 

9405 

45  35  51 

9414 

43  52  37 

9425 

42    9  38 

9436  ' 

a  Aquilee 

E. 

95    7  30 

9813 

93  33  19 

9814 

91  59    9 

2815 

90  25    0 

9816 

30 

Sun 

W* 

117  26  55 

9691 

119    5  22 

9694 

120  43  44 

2698 

122  22    1 

9639 

Saturn 

W. 

102    6  39 

9351 

103  51  24 

9354 

105  36    5 

2357 

107  20  41 

S360  , 

Venus 

W. 

72  32  16 

9637 

74  10  21 

9639 

75  48  23 

2649 

77  26  21 

9646  < 

Regulus 

W. 

67  40  43 

9308 

69  26  31 

9311 

71  12  14 

2314 

72  57  53 

8317  ' 

Antares 

E. 

33  39  17 

9517 

31  58  28 

9549 

30  18  13 

9571 

28  38  38 

,9604 

a  AquilfB 

E. 

82  35  11 

9830 

81     1  34 

9848 

79  28    8 

9857 

77  54  54 

9868 
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OREENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

22 

HMneuidDireotloii 
otolites. 

Midnight. 

P.L. 

of 

Dlff. 

XVb. 

P.L. 

of 

Diif. 

XVlllb. 

P.L. 
of 
Diff. 

XXIh. 

P.L. 
of 
Dili: 

E. 

95  26  30 

9446 

9346    1 

9438 

95    321 

9430 

90  20  2^ 

9499 

23 

Sun 

W. 

32  10  55 

9799 

33  47    4 

9713 

35  23  26 

9704 

37    0    0 

9606  . 

Regulus 

E. 

24    236 

9380 

22  18  33 

9373 

20  34  20 

9367 

18  49  58 

9369 

Spjca 

E. 

77  56  49 

9410 

76  13  28 

9404 

74  29  59 

93B8 

72  46  22 

9394 

JOPITXR 

E. 

81  43  34 

9388 

79  59  42 

9389 

78  15  41 

9376 

76  31  32 

9371 

24 

Sun 

W. 

45    5  24 

9661 

46  42  56 

9656 

48  20  35 

9650 

49  58  22 

1 
9645 

Saturn 

W. 

25    8  30 

9396 

26  52  12 

9388 

28  36    4 

9389 

30  20    4 

9377 

Spica 

E. 

64    6  35 

8379 

62  22  20 

9369 

60  38     1 

9366 

58  53  38 

9364 

JUFITER 

E. 

67  48  55 

9347 

66    4    4 

9343 

64  19    7 

9339 

62  34    5 

2335  1 

Antaren 

E. 

109  56  35 

9409 

108  13    3 

9396 

106  29  23 

9391 

104  45  36 

9387  1 

25 

Sun 

W. 

58    8  52 

9694 

59  47  14 

9691 

61  25  41 

9617 

63    4  13 

1 
9615  ; 

Saturn 

W. 

39     1  52 

93S5 

40  46  32 

9359 

42  31  16 

9349 

44  16    4 

9346| 

Spica 

E. 

50  11    2 

9358 

48  26  27 

9358 

46  41  52 

9358 

44  57  17 

9360 

JUFITER 

E. 

53  47  43 

9399 

52    2  16 

3390 

50  16  46 

9318 

48  31   13 

9317 

Antares 

E. 

96    5    5 

9367 

94  20  43 

9364 

92  36  16 

9361 

90  51  45 

9359 

26 

Sun 

W. 

71  17  42 

9604 

72  56  32 

9609 

74  35  25 

9600 

76  14  20 

9599 

Saturn 

W. 

53     1     3 

9335 

54  46  12 

9933 

56  31  23 

8339 

58  16  36 

9331  ' 

VbNU8 

W. 

26  36  57 

9633 

28  15    7 

9630 

29  53  21 

9098 

31  31  38 

2696, 

Spica 

E. 

36  15  15 

9378 

34  31     9 

9386 

32  47  13 

9304 

31     3  29 

2405' 

Jupiter 

E. 

39  43    6 

9314 

37  57  27 

9315 

36  11  49 

9315 

34  26  12 

2317 

Antares 

E. 

82    829 

9351 

80  23  44 

8350 

78  38  58 

9350 

76  54  12 

2350 

27 

Sun 

W. 

84  29  17 

9506 

86    8  18 

9505 

87  47  20 

9504 

89  26  2:3 

2504 

Saturn 

W. 

67    3    1 

9397 

68  48  21 

9397 

70  33  41 

9396 

72  19    2 

9397  , 

Venus 

W. 

39  43  30 

9618 

41  22    9 

9618 

43    0  40 

9618 

44  39  11 

9618 

Reguliis 

W. 

32  16  20 

9985 

34    2  42 

9964 

35  49    5 

9984 

37  35  28 

9284  1 

Jupiter 

E. 

25  38  57 

9334 

23  53  47 

9341 

22    8  47 

8350 

20  24    0 

2362 

Antares 

E. 

68  10  26 

3354 

66  25  45 

9366 

64  41    7 

9358 

62  56  32 

2361 

28 

Sun 

W. 

97  41  32 

9597 

99  20  31 

9599 

100  59  28 

9509 

102  38  24 

2601 

Saturn 

W. 

81     5  38 

9399 

82  50  55 

8331 

84  36  10 

9339 

m  21  23 

2333 

Venus 

W. 

52  51  50 

2618 

54  30  21 

9618 

56    8  51 

9619 

57  47  20 

9619 

Reguliis 

W. 

46  27  16 

2887 

48  13  35 

9988 

49  59  52 

9989 

51  46    8 

2990 

Antares 

E. 

54  14  43 

9380 

52  30  39 

9386 

50  46  43 

9391 

49    2  .56 

2399 

29 

Sun 

W. 

110  52  31 

2610 

112  31  12 

9619 

114    9  50 

9615 

1 15  48  24 

2618  1 

Saturn 

W. 

95    7     1 

2341 

96  52     1 

2344 

98  36  57 

9346 

100  21  50 

2348 

Venus 

W. 

65  59  23 

2628 

67  37  40 

9699 

69  15  55 

9639 

70  54     7 

2634  ' 

RoguluH 

W. 

60  36  56 

9398 

62  22  58 

9301 

64    8  56 

9303 

65  54  51 

23U5 

Antares 

E. 

40  26  54 

2448 

38  44  27 

9469 

•  37    2  20 

9478 

35  20  36 

2496 

a  AquilsB 

E. 

88  50  53 

2818 

87  16  49 

9899 

85  42  50 

9827 

84    8  .57 

9839 

90 

Sun 

W. 

124    0  13 

2635 

125  38  20 

2640 

127  16  21 

9644 

128  54  16 

9649 

Saturn 

W. 

109    5  13 

9364 

110  49  40 

2368 

112  34     1 

2379 

114  18  16 

2376 

Venus 

W. 

79    4  14 

2649 

80  42    2 

2652 

82  19  46 

9656 

83  57  25 

2660 

Regulus 

W. 

74  43  27 

2321 

76  28  56 

2394 

78  14  20 

9328 

79  59  38 

9339 

Antares 

E. 

26  59  49 

9645 

25  21  55 

9693 

23  45    6 

9759 

22    9  35 

9895 

aAquile 

E. 

76  21  54 

9880 

74  49    9 

9809 

73  16  40 

9906 

71  44  29 

9993 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

1 

1 

1 

9 

•s 

1 

Sidereal 

Timeof 

Semi. 

diameter 
Passing 

Meridian. 

Bquatiou  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 

Diitfor 
1  Honr. 

Apparent 
Right  Ascension. 

Dlff.  for 
1  Hour. 

Apparent 
Declination. 

Diif.  for 
1  Honr. 

Semi- 
diameter. 

Frid. 
•Sat. 
SON. 

1 

2 
3 

6  40  24^40 
6  44  32.42 
6  48  40.16 

10.340 
10.328 
10.316 

N.23    7  36.5 
23    3  24.9 
22  58  49.1 

-  9.98 
10.99 
11.99 

15  46.17 
15  46.17 
15  46.17 

68!79 
68.75 
68.71 

3  30^43 
3  41.86 
3  53.01 

0.483 
0.471 
0.459 

a  i'i 

4 
5 
6 

6  52  47.59 

6  56  54.71 

7  1     1.49 

10.303 
10.289 
10.275 

22  53  49.2 
22  48  25.4 
22  42  37.9 

-12.99 
13.98 
14.96 

15  46.18 
15  46.19 
15  46.20 

68.67 
68.63 

68.58 

4    3.86 
4  14.40 
4  24.59 

0.446 
0.432 
0.418 

Thur. 
Frid. 
Sat. 

7 
8 
9 

7     5    7.91 
7    9  13.97 
7  13  19.65 

10.260 
10.245 
J  0.229 

22  36  26.7 
22  29  52.0 
22  22  53.9 

-15.95 
16.93 
17.90 

15  46.22 
15  46.24 
15  46.26 

68.53 

68.48 
68.42 

4  34.43 
4  43.90 
4  53.00 

0.403 
0.388 
0.372 

SON 

Mon. 

Tues. 

10 
11 
12 

7  17  24.95 
7  21  29.84 
7  25  34.30 

10.212 
10.195 
10.177 

22  15  32.7 

22     7  48.4 
21  59  41.3 

-18.86 
19.82 
20.77 

15  46.28 
15  46.31 
15  46.34 

68.36 
68.30 
68.24 

5     1.72 
5  10.03 
5  17.91 

0.:}55 
0.338 
0.320 

W«d. 
Thur. 
Frid. 

13 
14 
15 

7  29  38.32 
7  33  41.90 
7  37  45.00 

10.158 
10.139 
10.120 

21  51   11.5 
21  42  19.2 
21  33     4.7 

-21.71 
22.64 
2:3.56 

15  46.38 
15  46.42 
15  46.47 

68.17 
68.10 
68.03 

5  25.36 
5  32.36 
5  38.88 

0.301 
0.282 
0.263 

Sat. 

SON. 

Mon. 

16 
17 
18 

7  41  47.62 
7  45  49.74 
7  49  51.36 

10.100 
10.079 
10.057 

21  23  28.2 
2113  29.9 
21     3     9.9 

-24.47 
25.38 
26.27 

15  46.52 
15  46.58 
15  46.64 

67.96 
67.89 
67.82 

5  44.92 
5  50.48 
5  55.53 

0.243 
0.222 
0.200 

Tues. 
Wed. 
Tiiur. 

19 
20 
21 

7  53  52.45 

7  57  53.00 

8  1  53.00 

10.034 

10.011 

9.987 

20  52  28.4 
20  41  25.9 
20  30    2.5 

-27.16 
28.03 
28.90 

15  46.70 
15  46.77 
15  46.85 

67.74 
67.66 
67.58 

6    0.05 
6    4.04 

6    7.47 

0.178 
0.155 
0.131 

Frid. 

Sat. 

SUN. 

22 
23 
24 

8     5  52.42 
8     9  51.25 
8  13  49.50 

9.963 
9.939 
9.915 

20  18  18.4 
20     6  13.9 
19  53  49.2 

-29.75 
30.60 
31.43 

15  46.93 
15  47.02 
15  47.12 

67.50 
67.42 
67.34 

6  10.32 
6  12.60 
6  14.29 

0.107 
0.083 
0.059 

Mon. 
Tues. 
Wed. 

25 
26 
27 

8  17  47.15 
8  21  44.20 
8  25  40.64 

9.890 
9.865 
9.839 

19  41     4.7 
19  28     0.6 
19  14  37.1 

-32.26 
33.07 
33.87 

15  47.22 
15  47.32 
15  .47.43 

67.25 
67.17 
67.08 

6  15.39 

6  15.88 
6  15.75 

0.034 
0.009 
0.017 

Tiiur. 

Frid. 

Sat. 

SUN. 

28 
29 
30 
31 

8  29  36.45 
8  33  31.64 
8  37  26.21 
8  41  20.16 

9.813 
9.787 
9.761 
9.735 

19     0  54.5 
18  46  53.2 
18  32  33.4 
18  17  55.4 

-34.66 
35.44 
36.20 
36.96 

15  47.54 
15  47.66 
15  47.78 
15  47.91 

67.00 
66.91 
66.83 
66.74 

6  15.01 
6  13.66 
6  11.68 
6    9.07 

0.043 
0.069 
0.095 
0.121 

Mon. 

32 

8  45  13.48 

9.709 

N.18     2  59.4 

-37.70 

15  48.04 

66.66 

6     5.85 

0.147 

KOTE.— Th 
Th 

e  mean  time  of  sen 
e  sign  —  prefixed 

oidiamete] 
to  the  ho 

r  passing  may  be  found  by  si 
irly  change  of  declination  ind 

ibtraoting  0».l 
licates  that  no 

9  firom  th 
rthdedin 

D  sidereal  time, 
ations  are  decreasing. 

n. 
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AT  GREEN  WIOH  MEAN  NOON. 

THE  SUN'S 

1 

1 

1 

O 
1 

Bqoation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
1  Hoar. 

Sidereal 

Time, 

or 

of 
Mean  San. 

Apparent 

DitL  for 
1  Hoar. 

Apparent 
DeoUnAtion. 

Diff.  for 
1  Hoar. 

Frid. 

1 

6  40  23.79 

lo!339 

O          /           // 

N.23    7  37.1 

It 
-  9.98 

m        a 

3  30.40 

■ 
0.483 

6  36  53.39 

Sat 

2 

6  44  31.78 

I0.3Q7 

23    3  25.6 

10.99 

3  41.83 

0.471 

6  40  49.95 

SUN. 

3 

6  48  39.49 

10.315 

22  58  49.9 

11.99 

3  52.98 

0.459 

6  44  46.50 

Mod. 

4 

6  52  46.89 

10.302 

22  53  50.1 

-12.99 

4     3.83 

0.446 

6  48  43.06 

Tuea. 

5 

6  56  53.98 

10.888 

22  48  26.4 

13.98 

4  14.37 

0.432 

6  52  39.61 

Wed. 

6 

7     1     0.73 

10.274 

22  42  39.0 

14.96 

4  24.56 

0.418 

6  56  36.17 

Thur. 

7 

7     5    7.13 

10.259 

22  36  27.9 

-15.95 

4  34.40 

0.403 

7     0  32.73 

Frid. 

8 

7     9  13.16 

10.244 

22  29  53.3 

16.93 

4  43.87 

0.388 

7    4  29.29 

Sat. 

9 

7  13  18.82 

10.228 

22  22  55.3 

17.90 

4  52.98 

0..372 

7     8  25.84 

i'tW. 

10 

7  17  24.09 

10.211 

22  15  34.2 

-18.86 

5     1.69 

0.355 

7  12  22.40 

Mon. 

11 

7  21  28.96 

10.194 

22    7  50.1 

19.82 

5  10.00 

0.338 

7  16  18.96 

Tues. 

12 

7  25  33.40 

10.176 

21  59  43.1 

20.77 

5  17.88 

0.320 

7  20  15.52 

Wed. 

13 

7  29  37.40 

10.157 

21  51   13.4 

-21.71 

5  25.33 

0.301 

7  24  12.07 

Thur. 

14 

7  33  40.96 

10.138 

21  42  21.3 

22.64 

5  32.33 

0.282 

7  28    8.63 

Frid. 

15 

7  37  44.05 

10.119 

21  33     6.9 

23.56 

5  38.86 

0.263 

7  32     5.19 

Sat. 

16 

7  41  46.65 

10.099 

21  23  30.5 

-24.47 

5  44.90 

0.243 

7  36     1.75 

SUN. 

17 

7  45  48.76 

10.078 

21   13  32.3 

25.38 

5  50.46 

0.222 

7  39  58.30 

Mon. 

18 

7  49  50.37 

10.056 

21     3  12.4 

26.27 

5  55.51 

0.200 

7  43  54.86 

Tues. 

19 

7  53  51.45 

10.034 

20  52  31.1 

-27.16 

6     0.04 

0.178 

7  47  51.41 

Wed. 

20 

7  57  51.99 

10.011 

20  41  28.7 

28.03 

6     4.03 

0.155 

7  51  47.97 

Thur. 

21 

8     1  51.98 

9.987 

20  30     5.4 

28.90 

6    7.46 

0.131 

7  55  44.52 

Frid. 

22 

8    5  51.39 

9.963 

20  18  21.4 

-29.75 

6  10.31 

0.107 

7  59  41.08 

Sat. 

23 

8     9  50.22 

9.939 

20     6  17.0 

30.60 

6  12.59 

0.083 

8    3  37.63 

SUN. 

24 

8  13  48.47 

9.915 

19  53  52.4 

31.43 

6  14.28 

0.059 

8    7  34.19 

Mon. 

25 

8  17  46.12 

9.890 

19  41     8.0 

-32.26 

6  15.38 

0.034 

8  11  30.74 

Tues. 

26 

8  21  43.17 

9.865 

19  28    4.0 

33.07 

6  15.87 

0.009 

8  15  27.30 

Wed. 

27 

8  25  39.60 

9.839 

19  14  40.6 

33.87 

6  15.75 

0.017 

8  19  23.85  1 

Thur. 

28 

8  29  35.42 

9.813 

19     0  58.1 

-34.66 

6  15.01 

0.043 

8  23  20.41 

Frid. 

29 

8  33  30.62 

9.787 

18  46  56.9 

35.44 

6  13.66 

0.069 

8  27  16.96 

Sat 

30 

8  37  25.20 

9.761 

18  32  37.2 

36.20 

6  11.68 

0.095 

8  31   13.52  , 

SUN. 

31 

8  41   19.16 

9.735 

18  17  59.2 

36.96 

6     9.08 

0.121 

8  35  10.08 

Mon. 

32 

8  45  12.49 

9.709 

N.  18     3     3.2 

-37.70 

6     5.86^ 

,liat  for  apparent 
ea  that  north  dec 

0.147 

Lnoon. 
linationa 

8  39     6.64 

ITOTB.— Tl 

•n 

~    an 

le  sign  —  prefixed  to 
BdeoreMing. 

neon  noon 
thehourl 

may  be  aasomed  the 
y  change  of  deoUnati 

same  OS  1 
onindicat 

Diff:  for  1  Hour, 
4-9-.8565. 
(Table  m.) 
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AT  GREENWICH  MEAN  NOON. 

1 

i 

THK  SUN'S 

> 

o 

1 

TRUE  LONGITUDE. 

Dili:  for 
1  Hour. 

LATITUDE. 

Loffarithm 

of  the 

Radius  Vector 

Of  the 

Earth. 

Dim  for 
1  Honr. 

Mean  Time 

of 

Sidereal  Noon. 

A 

X' 

1 
% 

3 

182 
183 

184 

99  17     8^2 

100  14  19.3 

101  11  30.1 

16  54'.'0 
14    4.9 
11   15.5 

M2.96 
142.95 

0.65 
0.61 

0.0072029 
0  0072035 
0.0072025 

+    0.6 

-    0.1 

0.7 

h      m       a 

17  20  15.72 
17  16  19.81 
17  12  23.90  \ 

4 
5 
6 

185 
186 
187 

102  8  40.7 

103  5  5L4 

104  3    2.2 

8  25.9 
5  36.5 
2  47.2 

142.95 
142.95 
142.95 

4-0.55 
0.47 
0.36 

0.0072000 
0.0071962 
0.0071909 

-     1.3 
1.9 
2.5 

17    8  27.99 
17     4  32.08  i 
17    0  36.16  1 

7 
8 
9 

188 
189 
190 

104  60  13.1 

105  57  24.2 

106  54  35.6 

59  57.9 
57    8.8 
54  20.0 

142.96 
142.97 
142.98 

+  0.24 
+  0.11 
-  O.Ol 

0.0071841 
0.0071757 
0  0071659 

-    3.2 
3.8 
4.4 

16  56  40.25 
16  52  44.34 
16  48  48.43  ; 

10 
11 
12 

191 
192 
193 

107  51  47.4 

108  48  59.7 

109  46  12.5 

51  31.6 
48  43.7 
45  56.4 

143.00 
143.02 
143.04 

-  0.13 
0.24 
0.33 

0.0071546 
0.0071415 
0.0071266 

-    5.1 
5.8 
6.6 

16  44  52.52 
16  40  56.61  i 
16  37    0.70 

13 
14 
15 

194 
195 
196 

110  43  25.9 

111  40  39.9 

112  37  54.5 

43     9-7 
40  23.5 
37  37.9 

143.07 
143.09 
143.12 

-0.40 
0.44 
0.44 

0.0071097 
0.0070908 
0.0070696 

-    7.4 
8.3 
9.3 

16  33    4.79 
16  29    8.87 
16  25  12.96 

16 
17 

18 

197 
198 
199 

113  35     9.7 

114  32  25.6 

115  29  42.1 

34  52.9 
32     8.7 
29  25.1 

143.14 
143.17 
143.19 

-  0.42 
0.37 
0.29 

0.0070461 
0.0070203 
0.0069920 

-  10.3 

11.3 

•  12.3 

16  21   17.05 
16  17  21.14 
16  13  25.23 

19 
20 
21 

200 
201 
202 

116  26  59.2 

117  24  16.9 

118  21  35.2 

26  42.0 
23  59.5 
21   17.6 

143.22 
143.24 
143.27 

-  0.18 

-  0.06 
+  0.06 

0.0069611 
0.0069277 
0.0068918 

-  13.4 
14.5 
15.5 

16     9  29.32 
16     5  33.41 
16     1  37.51 

22 
23 
24 

203 
204 
205 

119  18  54.0 

120  16  13  3 

121  13  33.1 

18  36.3 
15  55.5 
13  15.2 

143.29 
143.31 
14333 

+  0.20 
0.34 
0.46 

0.0068533 
0.0068122 
0.0067686 

-  16.5 
17.6 
18.6 

15  57  41.60 
15  53  45.69 
15  49  49.78 

25 
26 
27 

206 
207 
208 

122  10  53.3 

123  8  14.0 

124  5  35.1 

10  35.2 
7  55.7 
5  16.7 

143.35 
143.37 
143.39 

-f  0.57 
0.66 
0.72 

0.0067227 
0.0066746 
0.0066244 

-19.6 
20.5 
21.4 

15  45  53.87 
15  41  57.96 
15  38    2.05 

28 
29 
30 
31 

209 
210 
211 
212 

125  2  56.7 

126  0  18.8 

126  57  41.6 

127  55     5.0 

2  38.2 

0     0.2 

57  22.8 

54  46.0 

143.41 
143.44 
143.4G 
143.49 

+  0.75 
0.75 
0.71 
0.65 

0.0065721 
0.0065160 
0.0064624 
00064053 

-22.2 
22.9 
23.5 
24.1 

15  34     6.14 
15  30  10.23 
15  26  14.32 
15  22  18.41 

32 

213 

128  52  29.0 

52     9.9 

143.52 

-h  0.57 

0.0063467 

-24.7 

15  18  22.50 

NoiB^— The 
the 

namben  in  oolamn 
mean  equinox  of  Jai 

A  correspond 
unary  0*.0. 

to  the  tn 

16  equinox  of  the  dote;  in  oolui 

nn  A',  to 

Dili:  for  1  Hour,    ' 
—  9«.8296. 
(Table  H.) 
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GBEEI^WIOH  MEAN  TIME. 

4 

THE  MOON'S 

1 
1 

SBIODIAMKTEB. 

HOBIZOMTAL  PABATXAX. 

UPPBB  TRANSIT. 

AGB. 

Hooo. 

Midnight. 

Koon. 

DIff.  for 
IHoor. 

Midnight. 

DIff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff  for 
1  Hour. 

Noon. 

1 
2 
3 

16    4.3 
15  58.9 
15  52.1 

16      l"8 

15  55.7 
15  48.1 

58'  52"2 
58  32.5 
58    7.3 

It 

-0.70 
0.94 
1.16 

58  43.1 
58  20.6 
57  52.8 

tt 

-0.82 

1.05 

1.26 

h      m 

8  58.4 

9  53.0 
10  48.3 

m 

2.25 
2.30 
2.31 

d 
10.0 

11.0 
12.0 

4 
5 
6 

15  43.8 
15  34.6 
15  24.8 

15  39.3 
15  29.7 
15  19.9 

57  37.1 
57     3.1 
56  27.1 

-1.35 
1.47 
1.51 

57  20.5 
56  45.2 
56    9.1 

-1.42 
1.50 
1.48 

11  43.6 

12  37.7 

13  29.8 

2.28 
2.22 
2.12 

13.0 
14.0 
15.0 

7 
8 
9 

15  15.1 
15    6.1 
14  58.5 

15  10.5 
15    2.1 
14  55.4 

55  51.5 
55  18.6 
54  50.7 

-1.44 
1.28 
1.03 

55  34.6 
55    3.9 
54  39.2 

-1.37 
1.16 
0.88 

14  19.3 

15  6.2 
15  50.8 

2.01 
1.90 
1.82 

16.0 
17.0 
18.0 

10 
11 
12 

14  52.8 
14  49.4 
14  48.7 

14  50.8 
14  48.7 
14  49.3 

54  29.6 
54  17.3 
54  14.5 

-0.70 
-0.32 
+0.10 

54  22.3 
54  14.6 
54  17.0 

-0.51 
-0.12 
+0.31 

16  33.7 
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1.74 
1.76 
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21.0 

13 
14 
15 

14  50.7 

14  55.5 

15  2.9 

14  52.8 

14  58.9 

15  7.5 

54  22.0 

54  39.7 

55  6.9 

+0.53 
0.94 
1.31 

54  29.6 

54  52.2 

55  23.7 

+0.74 
1.13 
1.48 

18  40.3 

19  24.4 

20  10.9 

1.80 
1.88 
1.99 

22.0 
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24.0 
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17 
18 

15  12.6 
15  23.9 
15  36.1 

15  18.1 
15  30.0 
15  42.3 

55  42.4 

56  24.0 

57  8.8 
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1.89 
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THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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FRIDAY  1. 
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SUNDAY  3. 


ll      W        8 
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19  23  48.4 
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1 
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1 
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1 
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3.62 
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I 

24.41 
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1 
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1 
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9.733 
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THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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TUESDAY  6. 


h  m  • 
19  3  5.56 
19  5  25.90 
19  7  46.08 
19  10  6.11 
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19  14  45.66 
19  17  5.18 
19  19  24.52 
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19  24  2.68 
19  26  21.48 
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19  30  58.51 
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19  37  52.60 
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THUBSDAY  7. 
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FEIDAY  8. 


22 
22 
22 
22 


22  10 
22  12 
22  14 
22  16 
22  18 
22  20 
22  22 
22  24 
22  26 
22  28 
22  30 


22.54 
26.43 
30.07 
33.47 
36.64 
39.57 
42.27 
44.74 
46.97 
48.97 
50.74 
52.29 
53.61 
54.71 
55.59 
56.24 
56.68 
56.90 
56.91 
56.71 
56.30 
55.68 
54.85 
53.81 
52.57 


9U1668 
9.0697 
90)587 
9.0547 
9.0508 
9.0468 
9.0431 
9.0399 
90)353 
9.0314 
90)977 
9.0939 
9.0909 
9.0165 
9.0)98 
9.0091 
9.0055 
9.0019 
1.9984 
1.9949 
1.9914 
1.9879 
10)844 
1.9810 
1.9777 


S.14 
14 
13 
13 
13 
13 
13 
13 
13 
12 
12 
12 
12 
12 
12 
12 
12 
II 
11 
11 
11 
11 
11 
11 

18.10 


8  57.5 

1  27.0 
53  53.0 
46  15.5 
38  34.6 
30  50.3 
23  2.6 
15  11.6 

7  17.4 
59  20.0 
51  19.4 
43  15.8 
35  9.1 
26  59.4 

18  46.7 

10  31.1 

2  12.6 

53  51.2 
45  27.1 
37  0.3 
28  30.8 

19  58.6 

11  23.8 
2  46.5 

54  6.6 


7.478 
7.537 
7.596 
7.653 
7.710 
7.767 
7.899 
7.877 
70)30 
7.983 
80)35 
&086 
8.137 
8.187 
8.936 
&984 


8.379 
8.494 
&469 
8.514 
8.558 
8.601 
80143 
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GBBENWIOH  MBAK  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

Difr.for 
1  Minute. 

Declination. 

DliCfor 
llCinnte. 

Honr. 

Right  Ascension. 

Difffor 
1  Minute. 

Declination. 

Diftfor 
IMinnte. 

SATURDAY  9. 

MONDAY  11. 

h     in     n 

s 

0      / 

n 

h    ro      8 

s 

0      /       // 

^^ 

0 

22  30  52.57 

1.9777 

S.10  54    6.6 

8.685 

0 

0    2  45.66 

1.8667 

S.  3  22  11.8 

9.903 

1 

22  32  51.14 

1.9745 

10  45  24.3 

8.796 

1 

0    4  37.75 

1.8676 

3  12  17.3 

9.913 

2 

22  34  49.51 

1.9719 

10  36  39.5 

8.767 

2 

0    6  29.77 

1.8685 

3    2  22.2 

9.993 

3 

22  36  47.68 

1.9679 

10  27  52.3 

8.806 

3 

0    8  21.73 

1.8656 

2  52  26.6 

9.939 

4 

22  38  45  66 

1.9647 

10  19    2.8 

8.844 

4 

0  10  13.64 

1.8647 

2  42  30.4 

9.941 

5 

22  40  43.45 

1.9616 

10  10  11.0 

8.889 

5 

0  12    5.50 

1.8639 

2  32  33.7 

9.950 

6 

22  42  41.06 

1.95*« 

10     1    17.0 

8.919 

6 

0  13  57.31 

1.8631 

2  22  36.4 

9.958 

7 

22  44  38.48 

1.9555 

9  52  20.7 

8.956 

7 

0  15  49.07 

1.8693 

2  12  38.7 

9.965 

8 

22  46  ,35.7<i 

1.9594 

9  43  22.3 

8.999 

8 

0  17  40.79 

1.8616 

2    2  40.6 

9.971 

9 

22  48  32.77 

1.9493 

9  34  21.7 

9.097 

9 

0  19  32.46 

1.8609 

1  52  42.2 

9.977 

10 

22  50  29.64 

1.9464 

9  25  19.0 

9.069 

10 

0  21  24.10 

1.8603 

1  42  43.4 

9.909 

11 

22  52  26.34 

1.9436 

9  16  14.3 

9.095 

11 

0  23  1.5.70 

1.8597 

1  32  44.3 

9.988  1 

12 

22  .54  22.87 

1.9407 

9    7    7.6 

9.198 

12 

0  25    7.27 

1.8599 

1  22  44.8 

9.993   ! 

13 

22  56  19.23 

1.9379 

8  57  58.9 

9.161 

13 

0  26  58.81 

1.8588 

1   12  45.1 

9.997 

14 

22  58  15.42 

1.9351 

8  48  48.3 

9.193 

14 

0  28  50.33 

1.8585 

1     2  45.2 

10.000 

15 

23    0  11.44 

1.9393 

8  39  a5.7 

9.995 

15 

0  30  41.83 

1.8589 

0  52  45.1 

10.003 

16 

23    2    7.30 

1.9996 

8  30  21.3 

9.955 

16 

0  32  33.31 

1.8578 

0  42  44.8 

10.006 

17 

2:3    4    3.00 

1.9970 

8  21     5.1 

9.984 

17 

0  34  24.77 

1.8576 

0  32  44.4 

10.007 

18 

23    5  58.54 

1.9244 

8  11  47.2 

9.313 

18 

0  36  16.22 

1.8574 

0  22  43.9 

10.008 

19 

23    7  53.93 

1.9919 

8    2  27.5 

9.349 

19 

0  38    7.66 

18573 

0  12  43.4 

10.009 

20 

23    9  49.17 

1.9194 

7  53    6.1 

9.370 

20 

0  39  59.10 

1.8579 

S.  0    2  42.8 

10J>10 

21 

23  11  44.26 

1.9169 

7  43  43.1 

9.397 

21 

0  41  50.5:3 

1.8579 

N.  0    7  17.8 

10.010 

22 

23  13  39.20 

1.9144 

7  34  18.5 

9.494 

22 

0  43  41.97 

1.8573 

0  17  18.4 

10.009 

23 

23  15  33.99 
SU 

1.9190 

• 

FNDAl 

S.  7  24  52.3 
'  10. 

9.450 

23 

0  45  33.41 

1.8574 

ESDA 

N   0  27  18.9 
Y  12. 

10.006 

0 

23  17  28.64 

1.9097 

S.  7  15  24.5 

9.475 

0 

0  47  24.86 

1.8676 

N.  0  37  19.3 

10.006 

1 

23  19  23.16 

1.9075 

7    5  55.3 

9.499 

1 

0  49  16.32 

1.8578 

0  47  19.6 

10.003 

2 

23  21  17.54 

1.9053 

6  56  24.6 

9.594 

2 

0  51     7.80 

1.8581 

0  57  19.7 

10.000  1 

3 

23  23  11.79 

1.9031 

6  46  52.4 

9.548 

3 

0  52  .59.29 

1.8584 

I    7  19.6 

9.997   1 

4 

23  25    5.91 

1.9009 

6  37  18.8 

9.571 

4 

0  54  50.80 

1.8588 

1   17  19.3 

9.993  ' 

5 

23  26  59.1)0 

1.8988 

6  27  43.9 

9.593 

5 

0  .5(i  42.34 

1.8599 

1  27  18.7 

9.988  * 

6 

23  28  5:J.77 

1.8968 

6  18    7.7 

9.614 

6 

0  58  :33.90 

1.8596 

1  37  17.9 

9.983 

7 

23  30  47.52 

1.8948 

6    8  30.2 

9.635 

7 

1     0  25.49 

1.8609 

1  47  16.7 

9.978 

8 

23  32  41.15 

1.8998 

5  58  51.5 

9.656 

8 

1     2  17.12 

1.8608 

1  57  15.2 

9.979 

9 

23  34  34.66 

1.8909 

5  49  11.5 

9.676 

9 

1    4    8.78 

1.8614 

2    7  13.3 

9.965 

10 

23  36  28.06 

1.8891 

5  :39  30.4 

9.694 

10 

1    6    0.48 

1.8691 

2  17  1 1.0 

9.957 

11 

23  38  2I.:^6 

18874 

5  29  48.2 

9.713 

11 

1     7  52.23 

1.8699 

2  27    8.2 

9J»0 

12 

23  40  14.55 

1.8857 

5  20    4.9 

9.731 

12 

1     9  44.0:3 

1.8637 

2  37    5.0 

9.949 

13 

23  42    7.64 

1.8840 

5  10  20.5 

9.748 

13 

I  11  35.88 

1.8646 

2  47    1.3 

9.933 

14 

23  44    0.(53 

1.8893 

5   0  a5.i 

9.765 

14 

I   13  27.78 

1.8654 

2  56  57.0 

9Jn3 

15 

23  45  53.52 

1.8807 

4  .50  48.7 

9.789 

15 

I   15  19.73 

1.8663 

3    6  52.1 

9.913 

16 

23  47  46.32 

J. 8792 

4  41     1.3 

9.797 

16 

1   17  11.74 

1.8674 

3  16  4a6 

9.903 

17 

2:3  49  39.02 

1.8776 

4  31   13.0 

9.819 

17 

1   19    3.82 

1.8685 

3  26  40.4 

9.899 

18 

23  51  3I.i« 

1.8769 

4  21  2:3.8 

9.897 

18 

I  20  55.96 

1.8696 

3  :36  3:^.6 

9.881 

19 

23  53  24.16 

1.8748 

4  11  .33.8 

9.841 

19 

1  22  48.17 

1.8708 

3*46  26.1 

9.868 

'  20 

2:3  55  16.61 

1.8735 

4     1  42.9 

9.855 

20 

1  24  40.4() 

1.8791 

3  m  17.8 

9.855 

21 

23  57    8.98 

1.8799 

3  51  51.2 

9.867 

21 

1  26  32.82 

1.8734 

4    6    8.7 

9.849 

22 

23  59     1.27 

1.8710 

3  41  58.8 

9.879 

22 

1  28  25.26 

1.8747 

4  15  58.8 

9.896 

23 

0    0  53.50 
0    2  45.66 

1.8699 

3  32    5.7 

9.891 

23 

1  30  17.78 

1.8761 

4  25  48.1 

9.814   ' 

24 

1.8687 

9.  3  22  11.8 

9.903 

24 

1  32  10.39 

1.8776 

N.  4  35  3a5 

9.790 
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GEBBNWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AsoenBioii. 

Diltfor 
iMinute. 

Diltfor 
IKlnnte 

Hour. 

Right  Asoenslon. 

Diffifor 
IMinnte. 

Deolination. 

Biftfor 
IMinnte. 

WEr 

^NESD 

AY  13. 

FEroAY  15. 

h    m     a 

n 

O          /         // 

// 

h    m     8 

• 

O          /         it 

N 

0 

1  32  10.39 

1.8776 

N.  4  35  30.5 

9.799 

0 

3    4  50.80 

9.0067 

N.ll  57  27.2 

8.365 

1 

1  34    3.09 

1.8791 

4  45  24.0 

9.783 

1 

3    0  .57.31 

9.0105 

12    5  47.7 

8.318 

2 

1  35  55.88 

1.8806 

4  55  10.5 

9.768 

2 

3    8  58.00 

9U)144 

12  14    5.3 

8.970 

3 

1  irr  48.76 

1.8839 

5    4  50.1 

9.759 

3 

3  10  59.04 

9.0163 

12  22  20.1 

&999 

4 

1  39  41.74 

1.8838 

5  14  40.7 

9.734 

4 

3  13    0.25 

9.0999 

12  30  32.0 

8.173 

5 

1  41  34.82 

1.8856 

5  24  24.2 

9.716 

5 

3  15     1.70 

9.0269 

12  38  40.9 

8.193 

6 

1  43  28.01 

1.8874 

5  34    0.0 

9.697 

0 

3  17    3.39 

9.0309 

12  40  40.8 

8.073 

7 

1  45  21.31 

1.8899 

5  43  47.9 

9.678 

7 

3  19    5.32 

9.0349 

12  54  49.7 

8.099 

8 

I  47  14.72 

1.8911 

5  53  28.0 

9.659 

8 

3  21     7.49 

9.0389 

13    2  49.5 

7J70 

9 

1  49    8.24 

1.8930 

0    3    7.0 

9.640 

9 

3  23    9.91 

9.0^ 

13  10  40.1 

7.918 

10 

1  51     1.88 

1.8950 

0  12  44.8 

P.619 

10 

3  25  12.57 

9.0464 

13  18  39.0 

7.865 

n 

1  52  55.(54 

1.8970 

0  22  21.3 

9.598 

11 

3  27  15.48 

9.0506 

13  20  29.9 

7.810 

\2 

1  54  49.52 

1.8991 

0  31  50.5 

9Ji76 

12 

3  29  18.04 

9;0548 

13  34  10.8 

7.754 

13 

1  50  43.53 

1.9019 

0  41  30.4 

9Ji54 

13 

3  31  22.05 

9.0590 

13  42    0.4 

7.699 

14 

1  58  37.07 

1.9034 

0  51     2.9 

9.531 

14 

3  33  25.72 

9.0633 

13  49  40.7 

7.649 

15 

2    0  31.94 

1.9056 

7    0  34.1 

9.507 

15 

3  35  29.05 

9.0676 

13  57  17.5 

7.684 

\G 

2    2  26.34 

1.9079 

7  10    3.8 

9.489 

10 

3  37  a3.84 

9.0719 

14    4  50.8 

7.596 

17 

2    4  20.89 

1.9103 

7  19  32.0 

9.457 

17 

3  39  38.28 

9.0763 

14  12  20.0 

7.467 

18 

2    6  15.58 

1.911*7 

7  28  .58.7 

9.439 

18 

3  41  42.99 

9.0807 

14  19  40.9 

7.406 

19 

2    8  10.42 

1.9151 

7  38  23.8 

9.406 

19 

3  43  47.90 

9.0850 

14  27    9.0 

7.347 

20 

2  10    5.40 

1.9176 

7  47  47.4 

9.380 

20 

3  45  53.19 

9.0894 

14  31  28.5 

7AJ4 

21 

2  12    0..53 

1.9909 

7  57    9.4 

9.359 

21 

3  47  58.09 

9.0939 

14  41  43.7 

7.991 

22 

2  13  55.82 

1.9997 

8    0  29.7 

9J»4 

22 

3  50    4.40 

9.0984 

14  48  55.1 

7.158 

23 

2  15  51.20 
THI 

1.9253 

JBSDi 

N.  8  15  48.3 
lY  14. 

9.996 

23 

3  52  10.50 

SAG 

9.1098 

DURD^ 

N.14  50    2.7 
LY    10. 

7.096 

0 

2  17  40.80 

1.9981 

N.  8  25    5.2 

9.967 

0 

3  54  10.80 

9.1073 

N.15    3    0.5 

7.031 

I 

2  19  42.03 

1.9308 

8  34  20.3 

9.937 

1 

3  50  23.37 

9.1118 

15  10    0.4 

6.965 

2 

2  21  38.50 

1.9336 

8  43  33.0 

9;907 

2 

3  .58  30.22 

9.1164 

15  17    2.3 

6.897 

3 

2  23  31.00 

1.9364 

8  52  45.1 

9.175 

3 

4    0  37.34 

9.1910 

15  23  54.1 

6.829 

4 

2  25  30.93 

1.9393 

9     1  54.0 

9.143 

4 

4    2  44.74 

9.1956 

15  30  41.8 

6.761 

5 

2  27  27U« 

1.9493 

9  11     2.2 

9.111 

5 

4    4  52.41 

9.1309 

15  37  25.4 

6.699 

6 

2  29  24.01 

1.9453 

9  20    7.9 

9.078 

0 

4    7    0.30 

9.1348 

15  44    4.8 

6.629 

7 

2*31  20.82 

1.9483 

9  29  11.0 

9.044 

7 

4    9    8.59 

9.1395 

15  50  40.0 

6Ji51 

8 

2  33  17.81 

1.9514 

9  38  13.2 

9.009 

8 

4  11   17.10 

9.1441 

15  57  10.9 

6.479 

9 

2  35  14.99 

1.9545 

9  47  12.7 

8.974 

9 

4  13  25.88 

9.1487 

10    3  37.5 

6.407 

10 

2  37  12.135 

1.9577 

9  50  10.1 

8.938 

10 

4  15  34.94 

9.1534 

10    9  59.7 

6.333 

11 

2  39    9.91 

1.9609 

10    5    5.3 

8.909 

11 

4  17  44.29 

9.1581 

10  10  17.4 

6.259 

,   12 

2  41     7.60 

1.9649 

10  13  58.4 

8.866 

12 

4  19  53.91 

9.1697 

10  22  30.7 

6.184 

13 

2  43    5.01 

1.9675 

10  22  49.2 

8.898 

13 

4  22    3.81 

9.1674 

10  28  39.5 

6.107 

14 

2  45    3.70 

1.9708 

10  31  37.7 

8.789 

14 

4  24  14.00 

9.1791 

10  34  43.0 

6.029 

15 

2  47    2.11 

1.9749 

10  40  23.9 

8.750 

15 

4  20  24.47 

9.1768 

10  40  43.0 

5.951 

li> 

2  49    0.07 

1.9776 

10  49    7.7 

8.709 

10 

4  28  35.22 

9.1816 

10  40  37.7 

5.879 

17 

2  50  59.43 

1.9811 

10  57  49.0 

8.668 

17 

4  30  40.20 

9.1863 

10  52  27.7 

5.793 

18 

2  52  58.40 

1.9847 

1 1     0  27.9 

8.697 

18 

4  32  57.58 

9.1910 

10  58  12.9 

5.719 

19 

2  54  57.59 

1.9889 

11  15    4.3 

8.585 

19 

4  35    9.18 

9.1957 

17    3  53.2 

5.631 

20 

2  50  50.99 

1.9916 

11  23  38.1 

8.549 

20 

4  37  21.00 

9.9004 

17    9  28.0 

5.548 

21 

2  58  5<>.01 

1M65 

11  32    9.3 

8.498 

21 

4  39  33.23 

9.9051 

17  14  59.0 

6.465 

22 

3    0  50.45 

1.9999 

11  40  37.9 

8.455 

22 

4  41  45.08 

9.9098 

17  20  24.4 

6J81 

23 

3    2  50.51 

9.0099 

11  49    3.9 

8.411 

23 

4  43  58.41 

9.9145 

17  25  44.7 

5.296 

24 

3    4  50.80 

9.0067 

N.ll  57  27.2 

8.365 

24 

4  40  11.42 

S.9199 

N.17  30  59.9 

5.910 
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GEEENWIOH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AaoenaioiL 

DUE  for 
IMinnte. 

BeollnAtioii. 

Diff.for 
llCiniite. 

Hour. 

Right  AsoensloD. 

Diff.for 
llCiniite. 

DeoUiwtioii. 

Diff.for 
1  Minute. 

SUNDAY  17. 

TUESDAY  19. 

h     m      a 

• 

O          »          H 

'  // 

b    m      8 

8 

.        O        /           11 

It 

0 

4  46  11.42 

S.9199 

N.17  30  59.9 

5.910 

0 

6  37  38.81 

9.4068 

N.19  46  28.2 

0.156 

1 

4  48  24.71 

9.9939 

17  36    9.9 

5.183 

1 

6  40    3.42 

9.4115 

19  46  33.9 

40.035 

2 

4  .50  38.28 

9.9986 

17  41  14.7 

5.036 

2 

6  42  28J9 

9.4141 

19  46  32.4 

-CUM 

3 

4  52  52.14 

9.9333 

17  46  14.2 

4.947 

3 

6  44  53.11 

9.4166 

19  46  23.6 

0.906 

4 

4  55    6.28 

9.9379 

17  51     8.3 

4.857 

4 

6  47  18.18 

9.4190 

19  46    7.5 

0.330 

5 

4  .57  20.69 

9.9495 

17  55  57.0 

4.767 

5 

6  49  43.39 

9.4913 

19  45  44.0 

0.459 

6 

4  59  35.38 

9.9471 

18    0  40.3 

4.676 

6 

6  52    8.74 

9.4936 

19  45  13.2 

0.575 

7 

5    1  50.35 

9.9517 

18    5  18.1 

4.584 

7 
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11.560 
11.599 
11.484 
11.445 
11.404 
11.369 
11.390 
11.976 
11.931 
11.185 
II. 1.37 
11.089 
11.040 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  27. 


b 
14 
14 
14 
14 
14 


14  20 
14  22 
14  24 
14  27 
14  29 
14  31 
14  33 
14  36 
14  38 
14  40 
14  42 
14  45 
14  47 
14  49 
14  51 
14  54 
14  56 

14  58 

15  1 


15  3 
15  5 
15  7 
15  10 
15  12 
15  14 
15  16 
15  19 
15  21 
15  23 
15  26 
15  28 
15  30 
15  33 
15  35 
15  37 
15  39 
15  42 
15  44 
15  46 
15  49 
15  51 
15  5:3 
15  56 
15  58 


B 

8 

1.45 

9.9509 

16.48 

9.9500 

3I..5f) 

9.9517 

46.68 

9.9594 

1.85 

9.9533 

17.08 

9.3549 

32.3<) 

9.9559 

47.70 

9.9561 

3.09 

9.9570 

18.54 

9.9580 

34.05 

9.9500 

49.62 

9.9601 

5.26 

9.9619 

20.96 

9,9033 

36.73 

9.9634 

52.57 

9.9645 

8.47 

9.9657 

24.45 

9.9660 

40.50 

9.9681 

56.62 

9.9693 

12.82 

9.9706 

29.09 

9.9718 

45.44 

9.9731 

1.86 

3.9743 

7  39  47.5 

7  50  48.4 

8  1  46.3 
8  12  41.1 
8  23  32.7 
8  34  21.0 
8  45    6.1 

8  .55  47.8 

9  6  2&1 
9  17  0.9 
9  27  32.2 
9  37  59.9 
9  48  23.9 
9  58  44.2 

10  9  0.7 
10  19  ia4 
10  29  22.2 
10  ;»  27.0 
10  49  27.8 

10  59  24.5 

11  9  17.1 
11  19  5.6 
1 1  28  49.8 

S.ll  38  29.7 


THUESDAY  28. 


18.36 

9.9756 

34.94 

9.9770 

51.60 

9.9783 

8.34 

9.9797 

25.16 

9.9811 

42.07 

9.9895 

59.06 

9.9838 

16.13 

9.9859 

a3.29 

9.9866 

50.53 

9.9880 

7.a5 

9.9894 

25.26 

9.9008 

42.75 

9.9099 

o,a3 

9.9037 

17.99 

9.9051 

35.74 

9.9065 

53.57 

9.9070 

11.49 

9.9004 

29.50 

9.3006 

47.59 

9.3099 

5.76 

9.3036 

24.02 

9.3050 

42.36 

9.3063 

0.78 

9J077 

19.29 

9.3001 

S.ll  48    5.3 

11  57  36.5 

12  7  3.2 
12  16  25.4 
12  25  4aO 
12  34  56.0 
12  44    4.3 

12  53    7.9 

13  2  6.7 
13  11  0.7 
13  19  49.8 
13  28  34.0 
13  37  13.2 
13  45  47.4 

13  54  16.5 

14  2  40.5 
14  10  59.4 
14  19  13.0 
14  27  21.3 
14  35  24.3 
14  43  22.0 
14  51  14J2 

14  59     1.0 

15  6  42.3 
S.15  14  18.1 


lUHO 
0.090 
0.039 
0.887 
10.833 
10.778 
10.793 
[0.667 
10.600 
0.551 
10.409 
0.431 
10.369 
10.307 
10.943 
0.170 
0.113 
0.047 
0.079 
0.011 
0.849 
0.779 
0.701 
OOSO 


0.557 
0.483 
0.408 
0.339 
0.955 

o.m 
0.000 
ouno 

&940 
8.850 
8.777 
&606 
8.619 
8.598 
&443 
8.358 
8.971 
8.183 
8.004 
8.006 
7.916 
7.895 
7.734 
7.649 
7.550 
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GEBBNWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAscension. 

Diff.  for 
IMlnate. 

DeclinfttioD. 

Diff.  for 
iMiniite 

Hour. 

Bight  A8oen8ion. 

Diff.  for 
1  Minute. 

DeolinaUou. 

Diff  for 
IMinate. 

F] 

RIDAl 

29. 

SUNDAY  31. 

0 

h     in      8 
15  58  19.29 

8 

9.3091 

S.15  14  18.1 

n 
7.550 

0 

bus 
17  50  17.42 

8 
9.3493 

S.19  \^  48.5 

// 
9.479 

1 

16    0  37.88 

a.3105 

15  21  48.3 

7.457 

1 

17  52  37.95 

9.3490 

19  21   13.4 

9.356 

2 

16    2  56.55 

3.3118 

15  29  12.9 

7.309 

2 

17  54  58.46 

9.3417 

19  23  31.5 

9.944 

3 

16    5  15.30 

9.3139 

15  36  31.8 

7.967 

3 

17  .57  18.95 

9.3413 

19  25  42.7 

9.130 

4 

16    7  34.13 

9.3145 

15  43  45.0 

7.179 

4 

17  59  39.41 

9.3407 

19  27  47.1 

9.016 

5 

16    9  5:3.04 

9.3156 

15  50  .52.4 

7.076 

5 

18     1  ,59.83 

9.3401 

19  29  44.7 

1.909 

6 

16  12  12.03 

9.3171 

15  57  54.1 

6.980 

6 

18    4  20.22 

9.3395 

19  31  35.4 

1.788 

7 

16  14  31.10 

9.3184 

16    4  50.0 

6.889 

7 

18    6  40.57 

9.3388 

19  33  19.3 

1.675 

8 

16  16  50.24 

9.3196 

16  11  40.0 

6.783 

8 

18    9    0.87 

9.3380 

19  34  56.4 

1.561 

9 

16  19    9.45 

9.3907 

16  18  24.0 

6.684 

9 

18  11  21.13 

9.3379 

19  36  26.6 

1.447 

10 

16  21  28.73 

9.3^0 

16  25    2.1 

6JS85 

10 

18  13  41.34 

9.3364 

19  37  50.0 

1.333 

11 

16  23  48.09 

9.3939 

16  31  34.2 

6.485 

11 

18  16    1.50 

9.3355 

19  39    6.6 

1.919 

12 

16  26    7.52 

9.3944 

16  38    0.3 

6.384 

12 

18  18  21.60 

9.3345 

19  40  16.^ 

1.105 

13 

16  28  27.02 

9.3956 

16  44  20.3 

6983 

13 

18  20  41.64 

9.3335 

19  41   19.2 

0.999 

14 

16  30  46.59 

9.3967 

16  50  34.3 

6.189 

14 

18  23     1.62 

9.3394 

19  42  15.3 

0.878 

15 

16  33    6.22 

9.3977 

16  56  42.2 

6.080 

15 

18  25  21..53 

9.3319 

19  43    4.6 

0.764 

16 

16  35  25.92 

9.3988 

17    2  43.9 

5.977 

16 

18  27  41.:37 

9.3300 

19  43  47.0 

0.651 

17 

16  37  45.68 

9.3998 

17    8  39.4 

5.873 

17 

18  30    1.13 

9.3988 

19  44  22.7 

8.538 

18 

16  40    5.50 

9.3308 

17  14  28.7 

5.769 

18 

18  32  20.82 

9.3975 

19  44  51.6 

0.425 

19 

16  42  25.38 

9.3318 

17  20  11.7 

5.665 

19 

18  34  40.43 

9.3961 

19  45  13.7 

0.319 

20 

16  44  45.32 

9.3397 

17  25  48.5 

5.661 

20 

18  36  59.95 

9.3946 

19  45  29.1 

0.900 

21 

16  47    5.31 

9.3336 

17  31   19.0 

5.455 

21 

18  39  19.38 

9.3939 

19  45  37.7 

-0.087 

22 

16  49  25.a5 

9.3345 

17  36  43.1 

5.348 

22 

18  41  38.73 

9.3916 

19  45  39.6 

40.095 

23 

16  51  45.45 

9.3354 

S.17  42    0.8 

5.949 

23 

18  43  57.98 

9.3900 

S.19  45  34.7 

0.137 

SAl 

?UEDi^ 

lY  30. 

MONDi 

^Y,  AUGUST  1. 

0 
1 

16  54    5.60 
16  56  25.79 

9.3369 
9.3360 

S.17  47  12.2 
17  52  17.1 

5.136 
5.099 

0 

18  46  17.13  1 

9.31^  IS.  19  45  23.1 

0.940 

2 

16  58  46.03 

9.3376 

17  57  1.5.6 

4.991 

3 

17     1     6.31 

9.3383 

18    2    7.6 

4.819 

4 

17    3  26.63 

9.3390 

18    6  .53.1 

4.704 

5 
6 

17    5  46.99 
17    8    7.39 

9.3397 
9JM03 

18  11  32.1 
18  16    4.5 

4.595 
4.486 

PHASES 

OF  THE  MOON 

7 

17  10  27.82 

9.3408 

18  20  30.4 

4.377 

• 

8 

17  12  48.28 

9.3419 

18  24  49.7 

4.967 

9 
10 

17  15    8.76 
17  17  29.27 

9.3416 
9.3490 

18  29    2.4 
18  33    8.5 

4.157 
4.046 

0  Full  Moon 

d        h 

.    .  July      4    20    ; 

m 
34. 1 

11 
12 
13 
14 

17  19  49.80 
17  22  10.35 
17  24  30.92 
17  26  51.50 

9.3493 
9.3496 
9.3499 
9.3431 

18  37    7.9 
18  41     0.6 
18  44  46.6 
18  48  26.0 

3.934 
3.893 
3.719 
3.60J 

(C   T«nRt  Qimrtc 
#  New  Moon 
j)  First  Quart 

jr.    .    .    .     12    18    , 

....    20      8    , 

er     .    .    .    27      2    J 

57.0 
50.0 
30.3 

15 
16 

17  21»  12.09 
17  31  32.69 

9.3439 
9.3433 

18  51  58.7 
18  55  24.6 

3.489 
3.376 

17 

17  33  53.29 

9U)434 

18  58  43.8 

3.964 

d        h 

18 
19 
20 

17  36  1.3.90 
17  38  34.51 
17  40  55.11 

9.3435 
9.3434 
9.3433 

19     1  56.3 
19    5    2.0 
19    8    0.9 

3.151 
3.038 
9.925 

(T  Apogee.    . 
(T  Perigee.    . 

.    .  July     11     18.5 
....    23    18,0 

21 

17  43  15.71 

9.3439 

19  10  53.0 

9.819 

22 

17  45  36-30 

9n3430 

19  13  38.3 

9.698 

23 

17  47  56.87 

9.3497 

19  16  16.8 

9.585 

24 

17  50  17.42 

9.3493 

S.19  18  48.5 

9.479 
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GBEENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direotioii 

Noon. 

P.L. 
of 

npu 

P.L. 
of 

VIb. 

P.L. 
of 

IXh. 

P.L. 
of 

of  Object. 

Difr. 

Diff. 

DiflF. 

DiflF. 

1 

Sow 

W. 

130  32    4 

S664 

132    9  46 

9660 

133  47  20 

9065 

135  24'  47 

9671 

Vewus 

W. 

85  34  58 

9065 

87  12  25 

9669 

88  49  46. 

9674 

9027    1 

9679 

Re^uliis 
Hpica 

w. 

81  44  51 

S336 

83  29  58 

9341 

85  14  58 

9346 

86  59  51 

9350 

w. 

28  38  16 

3460 

30  20  26 

9451 

32    2  48 

9445 

33  45  18 

9449 

aAquilsB 

E. 

70  12  39 

9941 

68  41  12 

9960 

67  10    9 

3980 

65  39  31 

3003 

Fomalhaiit 

E. 

103  16  55 

9618 

101  38  25 

9619 

99  59  56 

9691 

98  21  29 

9633  ' 

2 

Venus 

W. 

98  31  27 

9708 

100    7  56 

9714 

101  44  17 

9791 

103  20  29 

9738 

Regius 
Spica 

W. 

95  42  24 

9378 

97  26  30 

9384 

99  10  27 

9391 

100  54  14 

9398 

W. 

42  18  30 

9441 

44     1    7 

9443 

45  43  40 

9447 

47  26    8 

9451  1 

aAqiiilae 

E. 

58  14  17 

3151 

56  47    9 

3188 

55  20  46 

3930 

53  55  12 

3974 

Fomalhaut 

E. 

90  10  22 

9646 

88  32  29 

9659 

86  54  45 

9660 

85  17  11 

9669 

3 

Spica 

W. 

55  56  52 

9477 

57  38  37 

9484 

59  20  13 

9491 

61     1  39 

9498 

a  Aquilffi 

E. 

47     1  58 

3568 

45  42  49 

3646 

44  25    4 

3731 

43    8  50 

3895 

Fomalhaut 

E. 

77  12  26 

9719 

75  36  12 

9739 

74    0  15 

9745 

72  24  35 

9760 

a  Pegasi 

E. 

92  17  23 

9767 

90  42  12 

9775 

89    7  12 

9785 

87  32  24 

9795 

4 

Spica 

W. 

69  26    3 

9541 

71    6  19 

9550 

72  46  23 

9560 

74  26  13 

9569 

Aiitares 

W. 

24  44  56 

9848 

26  18  21 

9891 

27  52  22 

9799 

29  26  51 

9783 

Fomalhaut 

E. 

64  31  21 

9845 

62  57  51 

9865 

61  24  47 

9887 

59  52  11 

9909 

a  Pegasi 

E. 

.79  41  51 

9853 

78    8  32 

9868 

76  35  32 

9883 

75    2  52 

9900 

5 

Spica 

W. 

82  41  54 

9693 

84  20  18 

9634 

85  58  27 

9646 

87  36  20 

9657 

Antares 

W. 

37  22  59 

9753 

38  58  29 

9753 

40  33  59 

9754 

42    9  27 

9757 

Fomalhaut 

E. 

52  17    1 

3047 

50  47  46 

3080 

49  19  12 

3115 

47  51  21 

3153 

a  Pegasi 

E. 

67  25    0 

9993 

65  54  39 

3015 

64  24  45 

3039 

62  55  20 

3063 

6 

Spica 

W. 

95  41  50 

9717 

97  18    7 

9739 

98  54    8 

9741 

100  29  53 

9754 

Antares 

W. 

50    5  18 

9787 

51  40    3 

9795 

53  14  38 

9803 

54  49    2 

9811 

Fomalhaut 

E. 

40  44  47 

3397 

39  22  27 

3460 

38    1  16 

XOd 

36  41  26 

3605 

a  Pegasi 

E. 

55  36  13 

3306 

54  10  11 

3339 

52  44  48 

3975 

51  20    7 

33J3  \ 

a  Arietis 

E. 

97  43  10 

9840 

96    9  34 

9859 

94  36  13 

9869 

93    3    6 

9875 

7 

Antares 

W. 

6238    7 

9859 

64  11  18 

9869 

.  65  44  17 

9879 

67  17    3 

9889 

o  Pepisi 
a  Anetis 

E. 

44  28  45 

3548 

43    9  14 

3607 

41  50  47 

3671 

40  33  29 

3740 

E. 

85  21  25^ 

9937 

83  49  53 

9950 

82  18  37 

9969 

80  47  37 

9976 

8 

Antares 

W. 

74  57  36 

9940 

76  29    4 

9950 

78    0  19 

9961 

79  31  21 

9970 

a  Aquilae 

W. 

36  52  15 

4759 

37  52  31 

4635 

38  54  26 

4530 

39  57  52 

4437 

a  Arietis 

E. 

73  16  48 

3043 

71  47  29 

3057 

70  18  27 

3079 

68  49  43 

3086 

Aldeboran 

E. 

104  58  12 

9877 

103  25  24 

9888 

101  52  50 

9898 

100  20  29 

9909 

9 

Antares 

W. 

87    3  31 

3018 

88  33  22 

3096 

90    3    2 

3035 

91  32  31 

3043 

a  A<]^uil8e 
a  Anetis 

W. 

45  33  14 

4103 

46  43  13 

4055 

47  53  58 

4013 

49    5  25 

3974 

E. 

61  30  23 

3158 

60    3  24 

3174 

58  36  44 

3189 

57  10  22 

3305 

Aldeboran 

E. 

92  41  58 

9958 

91  10  52 

9967 

89  39  58 

9976 

88    9  15 

3984 

Sun 

E. 

131  31  50 

3399 

130    8    4 

3331 

128  44  28 

3340 

127  21    3 

3349 

10 

a  Aquilse 

W. 

55  11  10 

3830 

56  25  41 

3809 

57  40  34 

3789 

58  55  48 

3770  1 

a  Arietis 

E. 

50    3  22 

3991 

48  39    0 

3310 

47  15    0 

3399 

45  51  22 

3350 

Aldebaran 

E. 

8038    5 

3090 

79    8  17 

3096 

77  38  37 

3039 

76    9    4 

3098 

XIV. 


JULY,    1887. 


123 


QRBBNWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

1. 

P.L. 

P.L. 

P.L. 

P.L. 

KMnesDdDireoUoo 
of  Objeoi. 

Midnight. 

of 

Diflr. 

XVb. 

of 
Dlff. 

XV111»». 

of 
Diff. 

XXfh. 

of 
Diff. 

1 

SUH 

W. 

137    2    6 

S677 

138  39'  16 

9683 

140  16  1§ 

9691 

14f  53  10 

9608 

VsifUS 

W. 

92    4    9 

9684 

93  41  10 

9690 

95  18    3 

9695 

96  54  49 

9701 

Regulus 

w. 

88  44  37 

9355 

90  29  16 

9361 

92  13  47 

9366 

93  .58  10 

9373  1 

Spica 

vv. 

35  27  53 

9440 

37  10  31 

9438 

38  53  11 

9438 

40  35  51 

9439 

a  Aquilo) 

E. 

64    9  21 

3097 

62  39  42 

3054 

61  10  36 

3084 

59  42    7 

3116  ; 

Fomalhaut 

E. 

96  43    5 

9096 

95    4  45 

9630 

93  26  31 

9635 

91  48  23 

9640 

2 

Vewus 

W. 

104  56  32 

9735 

106  32  25 

9743 

1C8    8    8 

9751 

109  43  40 

9759 

Reffulus 
Spica 

W. 

102  37  51 

9405 

104  21  18 

9419 

lOH    4  35 

9419 

107  47  42 

9497  J 

W. 

49    8  30 

9455 

50  50  46 

9460 

52  32  56 

9465 

54  14  58 

9471  1 

n  Aquilie 

E. 

52  30  30 

3393 

51     6  45 

3376 

49  44     1 

3435 

48  22  24 

3498  1 

FomaJhaut 

E. 

83  39  49 

9678 

82    2  39 

9687 

80  25  41 

9606 

78  48  56 

9707  ; 

3 

Spica 

W. 

62  42  55 

9506 

64  24    0 

9515 

66    4  53 

9593 

67  45  34 

9539 

a  Aquilffi 

E. 

41  54  14 

3999 

40  41  24 

4044 

39  30  28 

4173 

38  21  36 

4317  ' 

Fomolbaut 

E. 

70  49  14 

9775 

69  14  13 

9791 

67  39  33 

9808 

66    5  15 

9896 

a  Fegasi 

E. 

85  57  49 

9605 

84  23  27 

9815 

82  49  19 

9896 

81  15  27 

9840 

4 

Spica 

W. 

76    5  50 

9580 

77  45  13 

9501 

79  24  21 

9601 

81     3  15 

9619 

Antarea 

W. 

31     1  41 

9771 

32  36  47 

9769 

34  12    5 

9756 

35  47  30 

9753 

Fomalhaut 

E. 

58  20    4 

9934 

56  48  28 

9959 

55  17  24 

9986 

53  46  54 

3016 

aPegasi 

E. 

73  30  33 

9916 

71  58  35 

9934 

70  26  59 

9953 

68  55  47 

9973 

5 

Spica 

W. 

89  13  58 

9060 

90  51  20 

9681 

92  28  26 

9699 

94    5  16 

9704 

Aiitares 

W. 

43  44  51 

9769 

45  20    9 

9767 

46  55  20 

9773 

48  30  23 

9779 

Fomalhaut 

E. 

46  24  16 

3]05 

44  58     1 

3940 

43  32  39 

3988 

42    8  13 

3339 

aPegaai 

E. 

61  26  25 

3088 

59  58     1 

3115 

58  30  10 

3143 

57    2  53 

3174 

6 

Spica 

W. 

102    5  21 

9766 

103  40  33 

9779 

105  15  28 

9799 

106  50    6 

9805 

Antares 

W. 

56  23  15 

9890 

57  57  17 

9830 

59  31     6 

9839 

61     4  43 

9849 

Fomalhaut 

E. 

35  22  57 

3600 

34    5  59 

3785 

32  50  41 

3801 

31  37  12 

4019 

a  Pegasi 

E. 

49  56  11 

3354 

48  33    2 

3307 

47  10  42 

3444 

45  49  15 

3495  1 

aArietis 

E. 

91  30  15 

9887 

89  57  39 

9808 

88  25  18 

9911 

86  53  13 

9994 

1 

7 

Antares 

W. 

68  49  36 

9809 

70  21  56 

9910 

71  54    2 

9990 

73  25  55 

1 
S930  . 

a  Pegaei 

E. 

39  17  24 

3816 

38    2  38 

3699 

36  49  17 

3990 

35  37  28 

4093 

aArietis 

E. 

79  16  54 

9989 

77  46  27 

3009 

76  16  17 

3016 

74  46  24 

3030 

8 

Antares 

W. 

81    2  11 

9080 

82  32  49 

9989 

84    3  15 

9099 

85  .33  29 

3000' 

a  Aquile 

W. 

41    2  40 

4354 

42    8  43 

4980 

43  15  54 

4915 

44  24    6 

4156  1 

a  Arietis 

E. 

67  21  16 

3100 

65  53    6 

3114 

64  25  14 

3199 

62  57  40 

3143 

Aldebaran 

E. 

98  48  21 

9919 

97  16  26 

9999 

95  44  44 

9939 

94  13  15 

9949 

9 

Antares 

W. 

93    1  50 

3059 

94  30  59 

3060 

95  59  58 

3067 

97  28  48 

3075 

a  Aquilee 

W. 

50  17  30 

3939 

51  30  10 

3908 

52  43  22 

3879 

53  57    3 

3854 

a  Arietis 

E. 

55  44  19 

3991 

54  18  35 

3937 

52  5:^  10 

3954 

51  28    5 

3973 

Aldebaran 

E. 

86  38  42 

9999 

85    8  19 

9999 

83  38    5 

3007 

82    8     1 

3014 

Sow 

E. 

125  57  48 

3357 

124  34  42 

3365 

123  11  46 

3373 

121  48  59 

3380 

10 

a  AquilflB 
aAnetis 

W. 

60  11  21 

3753 

61  27  12 

3738 

62  43  19 

3795 

63  .59  40 

3711 

E. 

44  28    8 

3379 

43    5  20 

3395 

41  42  .58 

3491 

40  21    5 

3447 

Aldebaran 

E. 

74  39  38 

3M3 

73  10  18 

3047 

71  41    4 

3059 

70  11  55 

3055 
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GBEENWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

Name  Mid  BlreoUoo 
of  Ol^eot. 

Noon. 

P.L, 

of 

Diff. 

mb. 

P.L. 
of 
Diff. 

Vpi. 

P.L. 

of 

Dlff. 

W^ 

P.L. 
of 
THff, 

10 

Sun 

E. 

120  26' 20 

3387 

11§    3  49 

3393 

O         t       II 

117  41  25 

3400 

116  19    8 

3406 

11 

a  AquiliB 

Fomalbaut 

a  Arietis 

Aldebaran 

Mars 

Sun 

W. 
W. 
E. 
E. 
E. 
E. 

65  16  15 
31  42  11 
38  59  42 
68  42  50 
90    4  28 
109  29    8 

3099 
4184 
3470 
3069 
3397 
3497 

6633    3 
32  50  52 
37  38  51 
07  13  50 

88  40  48 
108    7  22 

3687 
4101 
3508 
3061 
3330 
3430 

67  50    4 
34    0  53 
36  18  36 
65  44  53 
87  17  11 
106  45  39 

3677 
4096 
3545 
3064 
3339 
3439 

69    7  16 
35  12    7 
34  59     1 
64  15  59 
a5  53  37 
105  23  59 

3666 

3950 
3584 
3065 

3334 
3433 

12 

a  AquilsB 
Fomalbaut 
Aldebaran 
Mars 

Sun 

W. 
W. 
E. 
E. 
E. 

75  35  48 
41  22  55 
56  51  51 
78  56    9 
98  35  58 

3893 
3714 
3069 
3337 
3437 

76  53  57 
42  39  27 
55  23    3 

77  32  40 
97  14  23 

3615 
3678 
3067 
3337 
3435 

78  12  15 
43  56  37 
53  54  13 
76    9  11 
95  52  46 

3608 
3645 
3065 
3335 
3433 

79  30  41 
45  14  23 
52  25  21 
74  45  40 
94  31     7 

3601 
3614 
3064 

3339 
3431 

13 

Fomalbaut 
aPegasi 
AldelNiraD 
Marv 

Sun 

W. 
W. 
E. 
E. 
E. 

51  50  53 
38  57    4 
45    0  17 
67  47  17 

87  42    6 

3487 
3985 
3047 
3316 
3413 

53  11  32 
40    8  58 
43  31    2 
66  23  24 
86  20    4 

3465 
3934 
3043 
3311 
3408 

54  32  35 

41  21  53 

42  1  42 
64  59  25 
84  57  56 

3444 

3868 
3038 
3306 
3409 

55  54    2 
42  35  45 
40  32  16 
63a5  20 
&3  a5  42 

3494 
3817 
3031 
3300 
3395 

14 

Fomalhaut 
aPeffaai 
Aldebaran 
Mars 

Sun 

W. 
W. 
E. 
E. 
E. 

62  46  37 
48  57  20 
33    3    6 
56  33    6 
76  42  32 

3334 

3607 
9997 
3965 
3357 

64  10    9 
50  15  47 
31  32  49 
55    8  13 
75  19  26 

3317 
3579 
9988 
3957 
3348 

65  34     1 
51  34  52 
30    2  21 
53  43  11 
73  56  10 

3300 

3540 
9979 
3947 
3338 

66  58  12 
52  54  32 
28  31  42 
52  17  58 
.  72  32  43 

3969 
3508 
9970 
3S38 
3398 

15 

Fomalhaut 
a  Pegasi 
Mars 

Sun 

W. 
W. 
E. 
E. 

74    3  53 
59  41    8 
45    9    3 
65  32  23 

3904 
3371 
3188 
3971 

75  29  57 
61    3  58 
43  42  40 
64    738 

3189 
3345 
3177 
3959 

76  56  19 
62  27  17 
42  16    3 
62  42  39 

3173 
3391 
3166 
3947 

78  23    0 
63  51    4 
40  49  13 
61   17  25 

3158 
3998 
3154 
3933 

16 

Fomalhaut 
a  Pegasi 
a  Anetis 
Mars 

Sun 

W. 
W. 
W. 
E. 
E. 

85  41     0 
70  56  35 
27  53  46 
33  31  36 
54    7  11 

3083 
3189 
3576 
3087 
3163 

87    9  30 
72  22  57 
29  12  47 
32    3  23 
52  40  17 

3060 
3169 
3489 
3087 
3148 

88  38  18 
73  49  43 
30  33  23 
30  34  57 
51  13    6 

3054 
3149 
3415 
3075 
3133 

90    7  24 
75  16  53 
31  55  23 
29    6  17 
49  45  36 

3039 
3130 
3347 
3065 

3118 

17 

Fomalhaut 
a  Arietis 

Sun 

W. 
W. 
E. 

97  37  14 
39    2  40 
42  23  23 

9979 
3091 

99    8    2 
40  31     1 
40  53  58 

9958 
3051 
3099 

100  39    6 
42    0  11 
39  24  13 

9947 
3013 
3006 

102  10  25 
43  30    8 
37  54    8 

9935 

9978 
9991 

18 

a  Arietis 
Aldebaran 

Sun 

W. 
W. 
E. 

51  10    9 
17  13    3 
30  18  44 

9893 
9580 
9919 

52  44    1 

18  52  26 
28  46  40 

9809 
9564 
9896 

54  18  26 
20  32  10 
27  14  16 

9777 
9548 
9880 

55  53  24 
22  12  16 
25  41  32 

9753 
9533 
9816 

22 

Sun 
Spica 

JUPITKR 

Antares 

W. 
E. 
E. 
E. 

21  35    0 

61  24  14 

66  19  43 

107  15  33 

9533 
8959 
9956 

9985 

23  15  28 

59  37  14 

64  32  38 

105  29  U 

9S95 
9956 
9951 
9979 

24  56    6 

57  50    9 

62  45  27 

103  42  40 

9519 
9953 
9947 
9974 

26  36  53 

56    3    1 

60  58  10 

101  56    2 

8851 
Z 

23 

Sun 

W, 

35    2  21 

9496 

36  43  40 

S404 

3825    1 

9493 

40    6  24 

9493 

XVL 
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QBEENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

Kame  And  Direc^ioD 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVk. 

P.L. 

of 

Dur. 

XVllih 

P.L. 

of 

Dift 

XXIb. 

P.L. 

of 

Dlff. 

10 

Smc 

E. 

I}l56'5f 

3410 

113  34' 5^' 

3415 

112  12  53 

3419 

110  50^5^' 

3493 

11 

aAquiIoB 

W. 

70  24  39 

3657 

71  42  12 

3648 

72  59  55 

3639 

74  17  47 

3631 

Fomalhaut 

W. 

36  24  27 

3900 

37  37  47 

3847 

38  52    1 

3798 

40    7    5 

3754 

aArietis 

E. 

33  40    9 

3696 

32  22    3 

3675 

31    4  49 

3730 

29  48  34 

3793  ' 

Aldebaran 

E. 

62  47    7 

3067 

61  18  17 

3068 

59  49  28 

3068 

58  20  39 

3069 

Mar8 

E. 

84  30    5 

3336 

83    6  35 

3337 

81  43    6 

3337 

80  19  37 

3338| 

Sun 

E. 

104    2  20 

3435 

102  40  43 

3436 

101  19    7 

3437 

99  57  32 

3438 

12 

a  Aquilw 

W. 

80  49  14 

3504 

82    7  55 

3587, 

83  26  43 

3581 

84  45  38 

3575 

Fomalhaut 

W. 

46  32  42 

3586 

47  51  32 

3559 

49  10  51 

3533 

50  30  39 

3509 

Aldebaran 

E. 

50  56  27 

3061 

49  27  30 

3059 

47  58  31 

3056 

46  29  26 

3059 

Mars 

E. 

73  22    6 

3330 

71  58  29 

3397 

70  34  49 

3394 

69  11     5 

.3390  i 

Son 

E. 

93    9  26 

3499 

91  47  42 

3495 

90  25  54 

3499 

89    4    2 

3418 

13 

Fomalhaut 

W. 

57  15  51 

3405 

58  38    2 

3387 

60    033 

3369 

61  23  25 

3351 

a  Pegagi 

W. 

43  50  30 

3768 

45    6    5 

3794 

46  22  27 

3689 

47  m»  33 

3644 

Aldebaran 

E. 

39    2  42 

3096 

37  33     1 

3018 

36    3  11 

3019 

34  33  13 

3005  1 

Mars 

E. 

62  11    9 

3994 

60  46  51 

3988 

59  22  25 

3880 

57  57  50 

3979 

Sun 

E. 

82  13  20 

3380 

80  50  51 

33» 

79  28  14 

3374 

78    5  28 

3366 

14 

Fomalhaut 

W. 

68  22  43 

3967 

69  47  33 

3959 

71  12  41 

3936 

72  38    8 

3990 

a  Pegasi 
Aldoliaran 

W. 

54  14  47 

3478 

55  35  36 

3450 

56  56  56 

3493 

58  18  47 

3396 

E. 

27    0  52 

9961 

25  29  50 

9950 

23  58  35 

9940 

22  27    7 

9999 

Mars 

E. 

50  52  34 

3999 

49  26  59 

3990 

48     1  13 

3909 

46  35  14 

3198 

Son 

E. 

71    9    4 

3318 

69  45  13 

3307 

68  21  10 

3995 

66  56  53 

3984 

15 

Fomalhaut 

W. 

79  50    0 

3143 

81  17  18 

3198 

82  44  54 

3113 

84  12  48 

3098 

( 

a  Pegasi 

W. 

65  15  18 

3975 

66  39  59 

3953 

68    5    6 

3931 

69  30  38 

3910  \ 

Mars 

E. 

39  22    9 

3143 

37  54  sr 

3139 

36  27  20 

3190 

34  59  35 

3109 

Sun 

E. 

59  51  55 

3990 

58  26    9 

3906 

57    0    7 

3109 

55  33  48 

3177 

16 

Fomalhaut 

W. 

91  36  48 

3096 

93    629 

3019 

94  36  27 

9998 

96    6  42 

9985 

a  Pepisi 
aArietis 

W. 

76  44  26 

3110 

78  12  23 

3099 

79  40  42 

3073 

81     9  24 

3056 

W. 

33  18  40 

3987 

34  43    7 

3931 

36    8  39 

3181 

37  a5  11 

3133 

Mars 

E. 

27  37  25 

3056 

26    8  21 

3047 

24  39    6 

3039 

23    9  42 

3034 

Sun 

E. 

48  17  48 

3109 

46  49  41 

3086 

45  21  14 

3070 

43  52  28 

3055 

17 

Fomalhaut 

W. 

103  42    0 

9994 

105  13  49 

9919 

106  45  52 

9909 

108  18    8 

9809  1 

a  Arietis 

W. 

45    0  48 

9945 

46  32  10 

9913 

48    4  12 

9883 

49  36  52 

9865 

Sun 

E. 

36  23  44 

9974 

34  52  59 

9958 

33  21  54 

9949 

31  50  29 

9997 

18 

a  Arietis 

W. 

57  28  54 

9730 

59    4  54 

9708 

60  41  23 

9687 

62  18  20 

9666 

Aldebaran 

W. 

23  52  43 

9518 

25  33  31 

9504 

27  14  39 

9489 

28  56    8 

9475 

Sun 

E. 

24    829 

9859 

22  35    8 

9838 

21     1  30 

9895 

19  27  35 

9813 

22 

Sun 

W. 

28  17  47 

9509 

29  58  48 

9505 

31  39  54 

9509 

33  21     5 

9498 

Spica 

E. 

54  15  50 

9950 

52  28  37 

9949 

50  41  23 

9950 

48  54  10 

9951 

Jupiter 

E. 

59  10  48 

9941 

57  23  22 

9939 

55  35  53 

9937 

53  48  21 

9936 

Antares 

E. 

100    9  17 

9966 

98  22  26 

9909 

96  35  30 

9959 

94  48  30 

9956 

23 

Sun 

w: 

41  47  47 

9499 

43  29  11 

9499 

45  10  35 

9493 

46  51  58 

9494 
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xvn. 


. 

GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

1 

KameMidDiredtion 

Noon. 

P.L. 
of 

npu 

P.L. 
of 

Vlh. 

P.L. 
of 

IXh. 

1 

P.L. 
of 

of  Oltif  ot. 

Dur. 

Dift 

DIff. 

DHL 

23 

Spica 

E. 

47    6  5§ 

»9Q 

45  19  4§ 

9955 

43  32  42 

9959 

4145  4§ 

8964 

JUPITKR 

E. 

52    0  47 

SS35 

50  13  12 

9935 

48  25  37 

9935 

46  38    2 

9937 

Antares 

E. 

93    1  26 

9954 

91  14  19 

9953 

89  27  11 

9953 

87  40    2 

9953 

24 

Son 

W. 

48  33  19 

9498 

50  14  38 

9497 

51  55  55 

9500 

53  37    8 

9503 

Regulus 

W. 

21  34    3 

9197 

23  22  35 

9199 

25  11    4 

9909 

26  59  29 

9904 

JOPITER 

E. 

37  40  45 

9949 

35  53  31 

9953 

34    6  23 

9959 

32  19  23 

9965 

Antares 

E. 

78  44  29 

9960 

76  57  30 

9963 

75  10  ;36 

9966 

73  23  47 

8970 

25 

Son 

W. 

62    2    7 

9591 

63  42  51 

9596 

65  23  28 

9531 

67    358 

8537 

Regulus 

W. 

36    0  27 

9999 

37  48  22 

9997 

39  36  10 

9931 

41  23  51 

8836 

Venob 

W. 

17  34  21 

9543 

19  14  35 

9538 

20  54  56 

8535 

22  35  20 

8535 

Antares 

E. 

64  31  22 

9997 

62  45  18 

9304 

60  59  25 

9319 

59  13  43 

8390 

26 

Son 

W. 

75  24  33 

9566 

77    4  15 

9579 

78  43  48 

9579 

80  23  12 

8566 

Regulus 

W. 

50  20  21 

9964 

52    7  14 

9970 

53  53  58 

9977 

55  40  32 

8983 

Venos 

W. 

30  57    4 

9545 

32  37  14 

9550 

34  17  18 

9555 

35  57  15 

8560 

Antares 

E. 

50  28  22 

9368 

48  44    2 

9381 

47    0    0 

9394 

45  16  17 

8408 

27 

Sun 

W. 

88  37  48 

9691 

90  16  14 

9699 

91  54  29 

9638 

93  32  33 

8645 

Regulus 

VV. 

64  30  59 

9317 

66  16  34 

9394 

68    1  59 

9331 

69  47  13 

8338 

Vekos 

W. 

44  15    7 

9580 

45  54  16 

9506 

47  33  17 

9603 

49  12    8 

8610 

Antares 

E. 

36  43  10 

9496 

35    1  54 

9591 

33  21  10 

9347 

31  41    2 

8577 

a  Aquilffi 

E. 

85  20    5 

9849 

83  46  32 

9858 

82  13  12 

8864 

80  40    7 

8877 

28 

Son 

W. 

101  40  16 

9685 

103  17  16 

9693 

104  54    5 

8701 

106  30  43 

8700 

Regulus 

W. 

78  30  46 

9375 

80  14  56 

9383 

81  58  55 

9391 

83  42  43 

9396 

Vends 

W. 

57  24    3 

9645 

59    1  57 

9653 

60  39  40 

9660 

62  17  13 

9668 

Spica 

W. 

25  32  20 

9533 

27  12  47 

9593 

28  53  28 

9516 

30  34  19 

9511 

Jupiter 

W. 

19  24  47 

9487 

21     6  19 

9489 

22  47  57 

9480 

24  29  38 

9481 

a  AquiliB 

E. 

72  59  14 

9957 

71  28    7 

9977 

69  57  25 

8997 

68  27    9 

3019 

20 

Son 

W. 

114  31    9 

9758 

116    6  40 

9760 

117  42    0 

8768 

119  17  10 

9776 

Venos 

W. 

70  22  24 

9707 

71  58  55 

9714 

73  35  16 

9799 

75  11  26 

8731 

Spica 

W. 

38  59  21 

9519 

40  40  17 

9515 

42  21    9 

9518 

44    1  57 

8599 

JOPITER 

W. 

32  57  14 

9500 

34  38  27 

9505 

36  19  33 

9519 

38    0  30 

9517 

a  AquiliB 

E. 

61    3  22 

3158 

59  36  22 

3191 

58  10    2 

3997 

56  44  25 

3966 

Fomalhaut 

E. 

93  23  48 

9704 

91  47  13 

9710 

90  10  47 

9719 

88  34  32 

9797 

30 

Sun 

W. 

127  10    8 

9891 

128  44    9 

9899 

130  17  59 

9838 

131  51  38 

9847 

Venos 

W. 

83    9  34 

9779 

84  44  39 

9780 

86  19  33 

9788 

87  54  17 

9796 

Spica 

W. 

52  24  20 

9548 

54    4  26 

9555 

55  44  23 

9501 

57  24  11 

9568 

Jupiter 

W. 

46  23    0 

9559 

48    3    1 

9560 

49  42  51 

9567 

51  22  31 

9574 

a  Aquiln 

E. 

49  48  55 

3513 

48  28  45 

3576 

47    9  44 

3645 

45  51  58 

3790 

Fomalbaut 

E. 

80  36  16 

9776 

79    1  17 

9787 

77  26  32 

9799 

75  52    3 

9611 

31 

Venus 

W. 

95  45    9 

9839 

97  18  46 

9848 

98  52  12 

9857 

100  25  26 

9806 

Spica 

W. 

65  40  50 

9604 

67  19  40 

9611 

68  58  20 

9619 

70  36  49 

9696 

Jupiter 

W. 

59  38  11 

9615 

61   16  46 

9693 

62  55  10 

9639 

64  33  22 

9640 

Antares 

W. 

21  20    5 

3038 

22  49  31 

9085 

24  20    3 

9944 

25  51  26 

9919 

Fomalhaut 

E. 

68    3  54 

9883 

66  31  13 

9899 

64  58  53 

9917 

63  26  56 

9935 

aPegasi 

E. 

83  11    9 

9900 

81  39    2 

9990 

80    7    9 

9989 

78  35  31 

8945 

xvm. 
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GBEENWIOH  MEAN  TIME. 

LUNAB  DISTAKCE8. 

h 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

NameMidDireotioii 
of  Object. 

Midnight. 

of 
Diff. 

XVb. 

of 
Diit 

XVlflh. 

of 
PIft 

XXfb- 

of 

23 

Spica 

E. 

o      /      // 

39  56  49 

9980 

38  12    i 

9976 

35  25'2§ 

9984 

3l39    6 

9904 

Jupiter. 

E. 

44  50  29 

S938 

43    2  58 

9940 

41  15  30 

8949 

39  28    5 

9945 

Antares 

E. 

85  52  53 

99S3 

84    5  45 

9954 

82  18  38 

9955 

80  31  32 

9957 

24 

Suit 

W. 

55  18  17 

9606 

56  59  22 

9510 

58  40  22 

9513 

60  21  17 

9517 

Regiilus 

W. 

28  47  50 

9907 

30  36    7 

9910 

:^  24  19 

9914 

34  12  26 

9918 

Jupiter 

E. 

30  32  32 

9979 

28  45  51 

9980 

26  59  22 

9900 

25  13    8 

9309 

Antares 

E. 

71  37    4 

9974 

69  50  27 

9970 

68    3  57 

9985 

66  17  35 

9991 

25 

Sun 

W. 

68  44  20 

9M9 

70  24  35 

9547 

72    4  43 

9553 

73  44  42 

9569 

ReguluB 

W. 

43  ]1  25 

9941 

44  58  51 

9947 

46  46    9 

9959 

48  33  19 

9958 

Vekus 

W. 

24  ]5  44 

9535 

25  56    8 

9537 

27  36  30 

9530 

29  \6  49 

9549' 

Antares 

E. 

57  28  12 

9398 

55  42  54 

9337 

53  57  49 

9347 

52  12  58 

9357  1 

26 

Sun 

W. 

82    2  27 

9503 

83  41  32 

9600 

85  20  27 

9607 

86  59  12 

9614 

Regulus 

W. 

57  2()  57 

9980 

59  13  12 

9996 

60  59  18 

9309 

62  45  14 

9310 

Vewus 

W. 

37  37    5 

9566 

39  16  47 

9571 

40  56  22 

9577 

42  35  49 

9583 

Antares 

E. 

43  32  53 

9499 

41  49  50 

9438 

40    7  10 

9457 

38  24  56 

9477 

27 

Suif 

W. 

95  10  27 

9653 

96  48  10 

9660 

98  25  43 

9660 

100    3    5 

9677 

Regulus 

W. 

71  32  17 

9346 

73  17  10 

9353 

75    1  53 

9360 

76  46  25 

9368 

Vewus 

W. 

50  50  50 

9617 

52  29  22 

9094 

54    7  45 

9630 

55  45  59 

9638 

Antares 

E. 

30     1  35 

9611 

28  22  55 

9651 

26  45    9 

9606 

25    8  24 

9750 

a  AquilflB 

E. 

79    7  19 

9801 

77  34  48 

9905 

76    2  36 

9091 

74  30  44 

9930 

28 

Sun 

W. 

108    7  11 

9718 

109  43  27 

9796 

111  19  32 

9735 

112  55  26 

9743 

Regulus 

W. 

85  26  20 

9406 

87    9  46 

9414 

88  53    1 

9499 

90  36    5 

9430 

Venus 

W. 

63  54  36 

9675 

65  31  49 

9684 

67    8  51 

9691 

68  45  43 

9600 

Spica 

W. 

32  15  17 

9508 

33  56  19 

9508 

35  37  21 

9500 

37  18  22 

9510 ; 

JuprrsR 

W. 

26  11  18 

9483 

27  52  55 

948? 

29  34  27 

9400 

31   15  54 

9405  1 

a  Aquil» 

E. 

66  57  20 

3043 

65  28    1 

3060 

63  59  14 

3006 

^62  31    0 

3196 

29 

Sun 

W. 

120  52    9 

9785 

122  26  56 

9795 

124    1  31 

9803 

125  35  55 

9811 

Venus 

W. 

76  47  25 

9730 

78  23  13 

9747 

79  58  51 

9755 

.81  34  18 

9763 

Spica 

w. 

45  42  40 

9597 

47  23  16 

9539 

49    3  45 

9538 

50  44    6 

9543 

Jupiter 

w. 

39  41   19 

9594 

41  21  59 

9531 

43    2  29 

9538 

44  42  49 

9545 

aAquiln 

E. 

55  19  34 

3308 

53  55  32 

3353 

52  32  22 

3403 

51  10    9 

3455 

Fomolhaut 

E. 

86  58  28 

9736 

85  22  36 

9745 

83  46  56 

9755 

82  11  29 

9786 

30 

Sun 

W. 

133  25    5 

9855 

134  58  21 

9865 

136  31  25 

9874 

138    4  17 

9883 

Venus 

W. 

89  28  50 

9805 

91    3  12 

9814 

92  37  22 

9899 

94  11  21 

9831 

Spica 

W. 

59    3  50 

9574 

60  43  20 

9589 

62  22  40 

9589 

64     1  50 

9596 

Jupiter 

W. 

53    2    I 

9583 

54  41  20 

9501 

56  20  28 

9509 

57  59  25 

9607 

a  Aquilffi 

E. 

44  35  32 

3801 

43  20  31 

3809 

42    7    3 

3009 

40  55  16 

4104 

Fomalhaut 

E. 

74  17  50 

9895 

72  43  54 

9838 

71  10  15 

9859 

69  36  55 

9867 

31 

Venus 

W. 

101  58  29 

9875 

103  31  20 

9884 

105    3  59 

9893 

106  36  27 

9009 

Spica 

W. 

72  15    8 

9635 

73  53  16 

9643 

75  31  13 

9651 

77    8  59 

9660 

Jupiter 

W. 

66  11  23 

9648 

67  49  13 

9657 

69  26  51 

9666 

71     4  17 

9674 

Antares 

W. 

27  23  30 

9887 

28  56    6 

9868 

30  29    6 

9859 

32    2  26 

9841 

Fomalhaut 

E. 

61  55  22 

9054 

60  24  12 

9974 

58  53  27 

9006 

57  23    9 

3010 

aPegasi 

E. 

77    4    9 

9058 

75  33    4 

9979 

74    2  16 

9087 

72  31  47 

3009 
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AT  GREENWICH  APPARENT  NOON. 

1 

9 

'S 

1 

1 

1 

THE  SUN'S 

Sidereal 
Time  of 
Semi- 
diameter 
PonsiDg 
Meridian. 

Bqoation  of 

Time* 

to  be 

Added  to 

Difllibr 
IHoar. 

Apparent 
Right  Aeoentioo. 

Diff.  for 
IHour. 

Apparent 
Declination. 

Diff.  for 
IHonr. 

Semi, 
diameter. 

Sabtraoted 

from 
Apparent 

Time. 

Mon. 
Tues. 
Wed. 

1 

2 
3 

h      m       8 

8  45  13.48 
8  49     6.19 
8  52  58.29 

9.709 
9.684 
9.659 

N.18    2'59;4 
17  47  45.6 
17  32  14.6 

-37?70 
38.43 
39.14 

15  48.'04 
15  48.17 
15  48.30 

66*66 
66.57 
66.49 

m       8 

6    5.85 
6    2.01 
5  57.56 

0.147 
0.172 
0.197 

Thur. 

Fiid. 

Sat. 

4 
5 

6 

8  56  49.78 

9  0  40.66 
9     4  30.95 

9.634 
9.609 
9.584 

17  16  26.5 
17    0  21.6 
16  44    0.2 

-39.a5 
40.55 
41.83 

15  48.44 
15  48.58 
15  48.72 

66.40 
66.32 
66.23 

5  52.50 
5  46.85 
5  40.61 

0.282 
0.247 
0.272 

SUN. 

Mun. 

Tues. 

7 
8 
9 

9     8  20.66 
9  12    9.79 
9  15  58.35 

9.559 
9.535 
9.513 

16  27  22.5 
16  10  28.8 
15  53  19.5 

-41.90 
48.56 
43.81 

15  48.86 
15  49.01 
15  49.16 

66.14 
66.05 
65.97 

5  33.78 
5  26.37 
5  18.40 

0.296 

.  0.320 

0.343 

Wed. 
riiur. 
Frid. 

10 
11 
12 

9  19  46.34 
9  23  33.78 
9  27  20.67 

9.489 
9.466 
9.443 

15  35  54.9 
15  18  15.2 
15    0  20.8 

-43.84 
44.46 
45.07 

15  49.31 
15  49.47 
15  49.63 

65.88 
65.80 
65.72 

5    9.87 
5    0.78 
4  51.15 

0.366 
0.389 
0.412 

Sat. 

1  SUN. 

Mon. 

13 
14 
15 

9  31     7.03 
9  34  52.86 
9  38  38.16 

9.421 
9.399 
9.377 

14  42  11.9 
14  23  48.9 
14     5  12.1 

-45.67 
46.85 
46.88 

15  49.79 
15  49.96 
15  50.13 

65.64 
65.56 
65.48 

4  40.98 
4  30.28 
4  19.06 

0.434 
0.456 
0.478 

Tues. 

Wed. 

,  Thur. 

16 
17 
18 

9  42  22.94 
9  46     7.20 
9  49  50.96 

9.355 
9.333 
9.318 

13  46  21.8 
13  27  18.3 
13    8    2.0 

-47.38 
47.98 
48.44 

15  50.31 
15  50.49 
15  50.68 

65.41 
65.33 
65.25 

4    7.32 
3  55.06 
3  42.30 

0.500 
0.522 
0.543 

'  Frid. 
Sat. 

SUN. 

19 
20 
21 

9  53  34.22 

9.57  17.00 

10    0  59.30 

9.891 
9.871 
9.858 

12  48  33.1 
12  28  52.0 
12    8  59.1 

-48.96 
49.46 
49.95 

15  50.87 
15  51.06 
15  51.26 

65.18 
65.11 
65.04 

3  29.05 
3  15.31 
3     1.08 

0.564 
0.584 
0.603 

Mon. 

,  Tues. 

Wed. 

22 
23 
24 

10*  4  41.12 
10     8  22.47 
10  12    3.36 

9.838 
9.813 
9.195 

11  48  54.7 
11  28  39.1 
11     8  12.5 

-50.48 
50.88 
51.33 

15  51.47 
15  51.68 
15  51.89 

64.97 
64.90 
64.84 

2  46.38 
2  31.22 
2  15.61 

0.682 
0.641 
0.659 

Thur. 
Frid.- 
Sat. 

25 
26 
27 

10  15  43.82 
10  19  23.85 
10  23    3.47 

9.177 
9.159 
9.142 

10  47  35.4 
10  26  48.1 
10    5  50.9 

-51.76 
58.18 
58.59 

15  52.11 
15  52.33 
15  52.55 

64.78 
64.72 
64.66 

1  59.56 
1  43.08 
1  26.18 

0.677 
0.695 
0.712 

SUN. 
Mon. 
Tues. 
Wed. 

Thur. 

28 
29 
30 
31 

32 

10  26  42.69 
10  30  21.53 
10  34    0.00 
10  37  38.13 

10  41  15.94 

9.186 
9.111 
9.096 
9.088 

9.069 

9  44  44.2 
9  23  28.2 
9    2     3.3 
8  40  29.8 

N.  8  18  48.0 

-58.98 
53.36 
53.78 
54.07 

-54.41 

15  52.77 
15  52.99 
15  53.22 
15  53.45 

15  53.68 

64.61 
64.56 
64.51 
64.46 

64.42 

1     8.89 
0  51.23 
6  33.21 
0  14.84 

0.728 
0.743 
0.758 
0.772 

0.785 

0    3.85 

Non^The  mean  time  of  sei 
The  sign  —  prefixed 

nidiamete 
to  the  ho 

r  passing  may  be  found  by  s 
orly  change  of  declination  inc 

abtracting  O-.l 

8  from  th 
rthdeolin 

e  sidereal  time. 

11. 
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AT  GREENWICH  MEAN  NOON. 

1 

1 

e 

1 

1 
1 

THE 

SUN'S 

Bqaatlouof 

Time. 

to  be 
Subtracted 

from 

Diff.  for 
1  Hour. 

Sidereal 

Time, 

or 

Rigbt  AsoeuvioD 

of 

Mean  Kuu. 

Apparent 

Diff.  for 
1  Honr. 

Apparent 
Decliiiatfoii 

Diff.  for 
1  Hour. 

Added  to 
Mean  Time. 

Mon. 
Tues. 
Wed. 

1 

2 
3 

h     m       8 

8  45  12.49 
8  49     5.21 
8  52  57.32 

9.709 
9.684 
9.659 

N.  18     3     3!2 
17  47  49.5 
17  32  18.5 

-37.'70 
38.43 
39.14 

in       « 

6     5.86 
6    2.02 
5  57.57 

0.147 
0.172 
0.197 

b     m       s 

8  39    6.64 
8  43     3.19 
8  46  59.75 

Thur. 

Frid. 

Sat. 

4 
5 
6 

8  56  48.82 

9  0  39.73 
9     4  30.04 

9.6.34 
9.609 
9.584 

17  16  304 
17     0  25.5 
16  44     4.1 

-39.85 
40.55 
41.23 

5  52.52 
5  46.87 
5  40.63 

0.222 
0.247 
0.272 

8  50  56.30 
8  54  52.86 
8  58  49.41 

SUN. 

Mon. 

Tues. 

7 
8 
9 

9    8  19.77 
9  12    8.92 
9  15  57.50 

9.560 
9.536 
9.513 

16  27  26.4 
16  10  32.7 
15  53  23.4 

-41.90 
42.56 
43.21 

5  33.80 
5  26.40 
5  18.43 

0.296 
0.320 
0.343 

9     2  45.97 
9     6  42.52 
9  10  39.07 

Wed. 
Thur. 
Frid. 

10 
11 
12 

9  19  45.52 
9  23  32.99 
9  27  19.91 

9.490 
9.467 
9.444 

15  35  58.7 
15  18   19.0 
15     0  24.5 

-43.84 
44.46 
45.07 

5     9.90 
5    0.81 
4  51.18 

0.366 
0.389 
0.412 

9  14  35.62 
9  18  32.18 
9  22  28.73 

Sat. 

SUN. 

Hon, 

13 
14 
15 

9  31     6.30 
9  34  52.16 
9  38  37.49 

9.422 
9.400 
9.378 

14  42  15.5 
14  23  52.4 
14     5  15.5 

-45.67 
46.25 
46.82 

4  41.01 
4  30.31 
4  19.09 

0.434 
0.456 
0.478 

9  26  25.29 
9  30  21.84 
9  34  18.40 

i-ii 

16 
17 

18 

9  42  22.30 
9  46     6.59 
9  49  50.39 

9.356 
9.334 
9.313 

13  46  25.1 
13  27  21.5 
13     8     5.0 

-47.38 
47.92 
48.45 

4     7.35 
3  55.09 
3  42.33 

0.500 
0.522 
0.543 

9  38  14.95 
9  42  11.51 
9  46    8.06 

Frid. 

Sat. 

SUN. 

19 
20 
21 

9  53  33.69 

9  57  16.50 

10    0  58.83 

9.292 
9.272 
9.253 

12  48  36.0   -48.97 
12  28  54.7      49.47 

12     9     1.6      49.96 

1 

3  29.07 
3  15.34 
3     1.11 

0.564 
0.584 
0.603 

9  50    4.62 
9  54     1.16 
9  57  57.72 

Mon. 

Tues. 

Wed. 

22 
23 
24 

10    4  40.68 
10    8  22.07 
10  12    3.01 

9.2.34 
9.215 
9.197 

11  4S  57.0 
11  28  41.2 
11     8  14.4 

-50.43 
50.89 
51.34 

2  46.41 
2  31.24 
2  15.63 

0.622 
0.641 
0.659 

10     1  54.27 
10     5  50.83 
10     9  47.38 

Thur. 

Frid. 

Sat. 

25 
26 
27 

10  15  43.51 
10  19  23.58 
10  23     3.24 

9.179 
9.161 
9.144 

10  47  37.1 
10  26  49.6 
10     5  52.2 

-51.77 
52.19 
52.60 

1  59.58 
1  43.10 
1  26.20 

0.677 
0.695 
0.712 

10  13  43  93 
10  17  40.48 
10  21  37.04 

SUN. 
Mon. 
Tues. 
Wed. 

Thur. 

28 
29 
30 
31 

32 

10  26  42.51 
10  30  21.39 
10  33  59.91 
10  37  38.09 

10  41   15.95 

9T128 
9.113 
9.098 
9.084 

9.071 

9  44  45.2    -52.99 
9  23  29.0      53.37 
9     2     3.9      53.73 
8  40  30.1      54.08 

N.    8  18  48.0 '  -54.42 

1     8.91 
0  51.24 
0  33.21 
0  14.84 

0.728 
0.743 
0./58 
0.772 

0.785 

10  25  33.59 
10  29  30.15 
10  33  26.70 
10  37  23.26 

10  41   19.80 

0     3.85 

Hon.— Til 
Tl 

e  semidiameter  for  i 
le  sign —prefixed  to 
BdecreMtng. 

neannoon 
the  hourl 

may  be  aesumed  the  same  ae  t 
y  change  of  declination  indicate 

hat  for  apparent 
M  that  north  dec 

i>noon. 
linatioiiB 

Diff.  for  1  Hour, 
H-9-.8565.        1 
(Table  IH.) 
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AT  GREENWICH  MEAN  NOON. 

J= 

^  g 

THE  SUN'S 

Si 

o 

1 

1 

2 
3 

1 

o 

213 
214 
215 

TRUE  LONGITUDE. 

Diff.  for 
1  Honr. 

LATITUDE. 

of  the 

Radius  Vector 

of  the 

Eartli. 

Difl:  n»r 
1  Hour. 

MeauTime 

of 

Sidereal  Noon. 

X 

V 

128  52  29!o 

129  49  53.7 

130  47  19.2 

1       II 

52     9.9 
49  34.5 
46  59.9 

I43.'5ta 
148.56 
143.59 

+  0.'57 
0.46 
0.34 

0.0063467 
0.0062868 
0.0062257 

-  24.7 
25.2 
25.7 

h       m       8 

15  18  22.50 
15  14  26.59 
15  10  30.68 

4 
5 

6 

216 
217 
218 

131  44  45.7 

132  42  13.2 

133  39  41.8 

44  26.2 
41  53.6 
39  22.1 

143.63 
143.67 
143.72 

+  0.21 
4-  0.08 
-  0.05 

0.0061633 
0.0060998 
0.0060351 

-  26.2 
26.7 
27.2" 

15     6  34.77 
15    2  38.86 
14  58  42.95 

7 
8 
9 

219 
220 
221 

134  37  11.6 

135  34  42.6 

136  32  15.0 

36  51.8 
34  22.7 
31  54.9 

143.77 
143.82 
143.88 

-  0.16 
0.25 
0.32 

0.0059692 
0.0059020 
0.0058334 

-27.7 
28.3 
28.9 

14  54  47.04 
14  50  51.13 
14  46  55.22 

10 
11 
12 

222 
223 
224 

137  29  48.8 

138  27  24.0 

139  25     0.7 

29  28.6 
27     3.7 
24  40.3 

143.94 
144.00 
J44.06 

-  0.37 
0.39 
0.37 

0.0057634 
0.0056920 
0.0056190 

-29.5 
30.1 
30.8 

14  42  59.31 
14  39     3.41 
14  35    7.50 

13 
14 
15 

225 
226 
227 

140  22  38.9 

141  20  18.5 

142  17  59.7 

22  18.3 

19  57.8 
17  38.9 

144.12 
144.18 
144.24 

-  0.32 
0.25 
0.15 

0.0055442 
0.0054675 
0.0053888 

-31.6 
32.4 
33.2 

14  31   11,59 
14  27  15.68 
14  23  19.78 

16 
17 
18 

228 
229 
230 

143  15  42.4 

144  13  26.6 

145  11  12.2 

15  21.5 
13     5.6 
10  51.1 

144.31 
144.37 
14443 

-  0.04 

4-  0.09 

0.22 

0.0053081 
0.0052253 
0.0051404 

-34.1 
34.9 
35.8 

14  19  23.87 
14  15  27.96 
14  11  32.06 

19 
20 
21 

231 
232 
233 

146  8  59.2 

147  6  47.6 

148  4  37.4 

8  37.9 
6  26.2 
4  15.9 

144.49 
144.54 
144. GO 

+  0.36 
0.49 
0.60 

0.0050534 
0.0049643 
0.0048731 

-:J6.6 

37.6 
3a4 

14     7  36.15 
14     3  40.25 
13  59  44.34 

22 
23 
24 

234 
235 
236 

149  2  28.4 

150  0  20.7 
150  58  14.3 

2     6.8 
59  59.0 
57  52.5 

144.65 
144.71 
144.76 

4-  0.69 
0.75 
0.78 

0.0047800 
0.0046851 
0.0045884 

-  39.2 
39.9 
40.6 

13  55  48.43 
13  51  52.52 
13  47  56.61 

25 
26 
27 

237 
238 

239 

151  56     9.1 

152  54     5.1 

153  52     2.5 

55  47.2 
53  43.1 
51  40.4 

144.81 
144.86 
144.91 

4-  0.79 
0.77 
0.72 

0.0044901 
0.0043903 
0.0042892 

-41.3 
41.9 
42.4 

13  44     0.70 
13  40     4.80 
13  36     8.89 

28 
29 
30 
31 

240 
241 
242 
243 

154  50     1.3 
155.  48     1.4 

156  46     2.9 

157  44     5.9 

49  39.1 
47  39.1 
45  40.5 
43  43.4 

144.97 
145.03 
145.09 
145.15 

4-  0.64 
0.53 
0.42 
0.29 

0.0041870 
0.0040838 
0.0039798 
0.0038750 

-  42.8 
43.2 
43.5 
43.8 

13  32  12.98 
13  28  17.07  ' 
13  24  21.17 
13  20  25.27 

32 

244 

158  42  10  3 

41  47.7 

145.22 

4-  0.16 

0.0037695 

-44.1 

13  16  29.36 

Note.— The 
the 

numbera  in  column 
mean  eqoinox  of  Ja 

X  oorreapond 
naary  (H.O. 

to  the  tn 

le  equinox  of  t 

he  date;  in  colux 

on  X\  to 

Diff.  for  1  Hour, 
—  9«.8296. 
(Table  n.) 
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GREENWICH  MEAN  TIME. 

THK  MOON'S 

1 

■s 

SKUIDIAIIBTBB. 

HOBIZONTAL 

PABALLAX. 

I7PPBR  TBAK8IT. 

AGE. 

Noon. 

UtdDigbt. 

Noon. 

DUtfor 
IBonr. 

It 

-1.26 
1.85 
1.81 

Midnight. 

Difll  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

NOOD. 

1 

1     1 
2 
3 

15  30"5 
15  22.3 
15  14.2 

15  26'!4 
15  18.2 
15  10.3 

56'  481 
56  18.0 
55  48.4 

/      1* 

56  33.1 
56     3.1 
55  34.0 

w 

-1.86 
1.23 
1.17 

h      m 

10  29.7 

11  21.9 

12  12.1 

m 

8.21 
2.15 
2.04 

d 

11.6 
12.6 
13.6 

4 
5 
6 

15    6.6 
14  59.6 
14  53.8 

15    3.0 
14  56.6 
14  51.5 

55  20.2 
54  54.8 
54  33.4 

-I.I8 
0.98 
0.78 

55    7.1 
54  43.5 
54  24.8 

-1.06 
0.89 
0.65 

13    0.0 

13  45.5 

14  29.2 

1.94 
1.85 
1.79 

14.6 
15.6 
16.6 

7 

8 

1    9 

14  49.6 
14  47.3 
14  47.2 

14  48.1 
14  46.9 
14  48.1 

54  17.8 
54    9.3 
54    9.1 

-0.51 
-0.19 
+0.19 

54  12.6 
54    8.1 
54  12.6 

-0.35 
-0.01 
+0.39 

15  11.7 

15  53.5 

16  35.5 

1.75 
1.75 
1.77 

17.6 
18.6 
19.6 

10 
11 
12 

14  49.7 

14  55.0 

15  2.9 

14  62.0 

14  58.6 

15  7.9 

54  18.4 

54  37.7 

55  6.9 

+0.59 
I.OI 
1.42 

54  26.8 

54  51.0 

55  25.1 

+0.80 
1.22 
1.61 

17  18.5 

18  3.2 
18  50.2 

1.82 
1.91 
2.02 

20.6 
21.6 
22.6 

13 
14 
15 

15  13.4 
15  26.0 
15  40.0 

15  19.5 
15  32.9 
15  47.3 

55  45.4 

56  31.7 

57  23.2 

+1.78 
2.06 
2.21 

56    7.7 

56  57.0 

57  49.9 

+1.93 
2.15 
2.22 

19  40.1 

20  32.9 

21  28.2 

2.14 
2.26 
2.35 

23.6 
24.6 
25.6 

16 
17 
18 

15  54.5 

16  8.3 
16  20.0 

16     1.6 
16  14.5 
16  24.6 

58  16.4 

59  6.9 
59  49.8 

+2.19 
J. 97 
1.56 

58  42.3 

59  29.6 

60  7.0 

+2.11 
1.79 
1.29 

22  25.1 

23  22.6 
6 

2.39 
8  39 

26.6 
27.6 
28.6 

19 
20 
21 

16  28.4 
16  32.8 
16  32.8 

16  31.1 
16  33.4 
16  31.3 

60  20.8 
60  36.9 
60  37.1 

+1.00 
+0.34 
-0.32 

60  30.9 
60  39.0 
60  31.4 

+0.67 
+0.01 
-0.61 

0  19.6 

1  15.5 

2  10.2 

8.35 
8.30 
8.25 

0.3 
1.3 
2.3 

22 
23 
24 

16  28.8 
16  21.6 
16  12.1 

16  25.5 
16  17.0 
16    6.8 

60  22.4 
59  55.7 
59  20.8 

-0.88 
1.31 
1.57 

60  10.3 
59  39.0 
59     1.4 

-1.11 
1.46 
1.64 

3    4.0 

3  57.3 

4  50.6 

2.23 
2.22 
2.23 

3.3 
4.3 
5.3 

25 
26 
27 

16     1.3 
15  50.3 
15  39.5 

15  55.8 
15  44.8 
15  34.3 

58  41.4 
58    0.7 
57  21.1 

-1.68 
1.68 
1.61 

58  21.0 
57  40.7 
57    2.1 

-1.70 
1.65 
1.55 

5  44.2 

6  38.2 

7  32.1 

2.24 
2.25 
2.24 

*  6.3 
7.3  , 

8.3 

1 

28 
29 
30 
31 

15  29.3 
15  20.1 
15  11.8 
15    4.5 

15  24.6 
15  15.9 
15    8.1 
15     1.2 

56  43.9 
56  10.0 
55  39.6 
55  12.7 

-1.48 
1.34 
1.20 

-1.05 

56  26.5 
55  54.4 
55  25.7 
55    0.6 

-1.41 
1.27 
1.12 

-0.97 

8  25.4 

9  17.5 
10    7.7 
10  55.8 

2.20 
2.13 
2.05 
1.96 

9.3  1 
10.3 
11.3 
12.3 

32 

14  58.2 

14  55.4 

54  49.4 

-0.89 

54  39.2 

-0.81 

11  41.7 

1.87 

13.3 
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GREEN  WIOH  MEAN  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Diff.for 
lliinate. 

Deolination. 

Dittfor 
iHinate. 

Hoar. 

RightAaoension. 

Diffifor 
1  Minute. 

DedinAtion. 

DUr.for 
llfinnto. 

MONDAY  1. 

WEDNESDAY  3. 

h     m      • 

8 

Of// 

/« 

h       Dl         8 

8 

-9  ^^*     J' 

1$ 

0 

18  46  17.13 

Q.3183 

S.19  45  23.1 

0.949 

0 

20  34  43.62 

9.1844 

S.17  32  19.4 

bjxn 

1 

18  48  36.18 

9.3166 

19  45    4.8 

0.361 

1 

20  .36  54.58 

2.1808 

17  27  11.6 

5.179 

2 

18  50  55.13 

2.3149 

19  44  :«).8 

0.472 

2 

20  39    5.32 

2.1779 

17  21  58.7 

5.957 

3 

18  53  13.97 

2.3131 

19  44    8.2 

0.582 

3 

20  41   15.84 

2.1735 

17  16  40.7 

5.349 

4 

18  55  32.70 

2^112 

19  43  2J).9 

0.693 

4 

20  43  26.14 

2.1698 

17  11   17.7 

5.495 

5 

18  57  51.32 

2.3093 

19  42  45.0 

0.804 

5 

20  45  36.22 

2.1669 

17    5  49.7 

5JW8 

6 

19    0    9.82 

2.3073 

19  41  53.4 

0.915 

6 

20  47  46.09 

2.1096 

17    0  16.7 

5.501 

7 

19    2  28.20 

2.3052 

19  40  55.2 

1.024 

7 

20  49  55.74 

2.1589 

16  .54  38.8 

5.672 

8 

19    4  46.45 

2.3032 

19  39  50.5 

1.133 

8 

20  52    5.16 

2.1551 

16  48  56.1 

6.759 

9 

19    7    4.58 

2.3011 

19  38  39.3 

1.242 

9 

20  54  14.35 

2.1514 

16  43    8.6 

6.801 

10 

19    9  22.58 

2.2989 

19  37  21.5 

1.351 

10 

20  56  23.32 

2.1477 

16  37  16.4 

5J09 

11 

19  11  40.45 

2.2967 

19  35  57.2 

1.459 

11 

20  58  32.07 

2.1440 

16  31   19.5 

5.988 

12 

19  13  58.18 

2.2943 

19  34  26.4 

1J>67 

12 

21     0  40.60 

2.1402 

16  25  17.9 

6.066 

13 

19  16  15.77 

2.2920 

19  32  49.2 

1.674 

13 

21    2  48.90 

2.1365 

16  19  11.6 

6.149 

14 

19  18  33.22 

2.2896 

19  31     5.6 

1.781 

14 

21    4  56.98 

2.1327 

16  13    0.8 

6.917 

15 

19  20  50.52 

2.2872 

19  29  15.5 

1.888 

15 

21     7    4.83 

2.1290 

16    6  45.5 

6.999 

J6 

19  23    7.(>8 

2.2847 

19  27  19.0 

J.994 

16 

21     9  12.46 

9.1252 

16    0  25.7 

6.367 

17 

19  25  24.69 

2.2822 

19  25  16.2 

2.099 

17 

21   11  19.86 

9.1214 

15  54     1.5 

6.440 

18 

19  27  41.54 

2.2796 

19  23    7.1 

2.204 

18 

21  13  27.03 

2.1177 

15  47  32.9 

6.519 

19 

19  29  58.24 

2.2770 

19  20  51.7 

2.309 

19 

21  15  33.98 

9.1139 

15  41     0.0 

6.584 

20 

19  32  14.78 

2.2743 

19  18  30.0 

2.413 

20 

21  17  40.70 

9.1102 

15  34  22.8 

6.666   ' 

21 

19  34  31.15 

2.2715 

19  16    2.1 

2.517 

21 

21  19  47.20 

9.1064 

15  27  41.3 

6.727 

22 

19  36  47.36 

2.2687 

19  13  28.0 

2.020 

22 

21  21  53.47 

9.1097 

15  20  55.6 

6.796 

23 

19  39    3.40 
Tt 

2.2660 

JESD^ 

S.  19  10  47.7 
.Y  2. 

2.722 

23 

21  23  59..52 
TH 

9.0980 

[JRSDi 

S.15  14    5.8 
lY  4. 

6.664 

0 

19  41   19.28 

2.2632 

S.19    8     1.3 

2.824 

0 

21  26    5.34 

9.0951 

S.  15    7  12.0 

6^1 

1 

19  43  34.98 

2.2603 

19    5    8.8 

2.936 

1 

21  28  10.93 

9.0914 

15    0  14.1 

6.998 

2 

19  45  50.51 

2.2573 

19    2  10.2 

3.027 

2 

21  30  16.30 

2.0877 

14  53  12.2 

7.065 

3 

19  48    5.86 

2.2543 

18  59    5.6 

3.127 

3 

21  32  21.45 

2.0840 

14  46    6.3 

7.131 

4 

19  50  21. a3 

2.2513 

18  55  55.0 

3.227 

4 

21  34  26.38 

2.0803 

14  38  56.5 

7.195 

5 

19  52  36.02 

2.2482 

18  52  38.4 

3.327 

5 

21  36  31.08 

9.0765 

14  31  42.9 

7.959 

6 

19  54  50.82 

2.2452 

18  49  15.8 

3.426 

6 

21  38  35.56 

2.0728 

14  24  25.4 

7.322   ' 

7 

19  57    5.44 

2.2421 

18  45  47.3 

3.523 

7 

21  40  39.82 

2.0691 

14  17    4.2 

7.384 

8 

19  59  19.87 

2.2389 

18  42  13.0 

3.620 

8 

21  42  43.86 

2.0654 

14    9  3J).3 

7.446   ' 

9 

20     1  34.11 

2.2357 

18  38  32.9 

3.717 

9 

21  44  47.67 

9.0617 

14    2  10.7 

7.507 

10 

20    3  48.16 

2.2325 

18  34  47.0 

3.813 

10 

21  46  51.26 

9.0581 

13  54  38.5 

7.567 

11 

20    6    2.01 

2.2293 

18  30  55.4 

3.908 

11 

21  48  54.64 

9.0545 

13  47    2.7 

7.696 

12 

20    8  15.67 

2.2360 

18  26  58.0 

4.003 

12 

21  50  57.80 

2.0508 

13  39  23.4 

7.684 

13 

20  10  29.13 

2.2226 

18  22  55.0 

4.097 

13 

21  513    0.74 

2.0472 

13  31  40.6 

7.741 

14 

20  12  42.;38 

2.2193 

18  18  46.4 

4.190 

14 

21  55    3.47 

2.0437 

13  23  54.4 

7.-97 

15 

20  14  55.44 

2.2160 

18  14  32.2 

4.283 

15 

21  57    5.98 

2.0401 

13  16    4.9 

7.853 

16 

20  17    8.30 

2.2126 

18  10  12.4 

4.376 

16 

21  59    8.28 

2.0365 

13    8  12.0 

7.909 

17 

20  19  20.95 

2.2091 

18    5  47.1 

4.467 

17 

22     1   10..% 

2.0329 

13    0  15.8 

7.963 

18 

20  21  a3.:39 

2.2056 

18     1   16.3 

4.558 

ie 

22    3  12.23 

2.0294 

12  52  16.4 

8.016 

19 

20  23  45.62 

2.2021 

17  56  40.1 

4.648 

19 

22    5  13.89 

2.0259 

12  44  13.8 

8.069 

20 

20  25  57.64 

2.1987 

17  51  58.6 

4.737 

20 

22    7  15.34 

2.0224 

12  36    8.1 

8.192 

21 

20  28    9.46 

2.1952 

17  47  11.7 

4.896 

21 

22    9  16..58 

2.0190 

12  27  59.2 

8.173 

22 

20  30  21.06 

2.1916 

17  42  19.5 

4.914 

22 

22  11  17.62 

2.0156 

12  19  47.3 

8.293 

23 

20  32  32.45 

2.1880 

17  37  22.1 

5.001 

23 

22  13  18.45 

2.0122 

12  11  32.4 

8.973 

24 

20  34  43.62 

2.1844 

S.17  32  19.4 

5.067 

24 

22  15  19.08 

2U)086 

S.12    3  14.5 

8.399 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAMS«iMion. 

Diff.for 
1  Minute. 

Declination. 

Difllfor 
IMinnte. 

Hoar. 

Right  Aftoension. 

^   

Diftfor 
IMinnte. 

Declination. 

DiiCfor 
IMinnte. 

F 

EIDA^ 

P  5. 

SUNDAY  7 

h     m      fl 

• 

0        i        II 

// 

h    m      a 

9 

0      t      It 

II 

0 

22  15  19.08 

9.0068 

S.12    3  14.5 

8.399 

0 

23  48  25.14 

1.8845 

S.  4  41  29.4 

9.816 

1 

22  17  19.51 

3.0054 

11  54  5:3.7 

8.370 

1 

23  50  18.16 

1.6899 

4  31  40.0 

9.831 

2 

22  19  19.73 

9.0090 

11  46  30.1 

8.418 

2 

23  52  11.09 

1.8814 

4  21  49.7 

9.845   I 

3 

22  21  19.75 

liWtf? 

11  38    3.6 

8.465 

3 

23  54    3.9:3 

1.8799 

4  11  58.6 

9.858   1 
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GREENWICH  MEAN  TIME.                                              , 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAscensioii. 

Dlff.for 
1  Minute. 

Declination. 

Diffifor 
1  Minute. 

Hour. 

Right  Ascension. 

DlfRfor 
1  Minute. 

Dedinfttion 

Diftfor 
IMinnte. 

. 

TCTESDAY  9. 

THUESDAY  11. 

b     ro     8 

8 

O         1           It 

^, 

b     m      s 

8 

0      /      // 

// 

0 

1   17  51.53 

1.8608 

N.  3  16    3.3 

9.863 

0 

2  48  53.76 

1.9519 

N.IO  44  46.3 

8.619 

1 

1   19  43.20 

1.8616 

3  25  54.7 

9.850 

1 

2  50  50.93 

1.9543 

10  53  21.8 

8.571 

2 

1  21  34.92 

1.8093 

3  .^5  45.3 

9.837 

2 

2  52  48.28 

1.9573 

11     1  54.8 

8.589 

3 

1  23  26.68 

1.8631 

3  45  3.5.1 

9.883 

3 

2  54  45.81 

1.9604 

11  10  25.3 

8.486 

4 

1  25  18.49 

1.8640 

3  .55  24.0 

9.808 

4 

2  56  43..5,3 

1.9636 

1 1  18  53.2 

8.443 

5 

1  27  10.36 

1.8649 

4    5  12.0 

9.793 

5 

2  58  41.45 

1.9669 

11  27  18.5 

8.400 

6 

1  2J)    2.28 

1.8658 

4  14  59.2 

9.778 

6 

3    0  39..56 

1.9709 

n  35  41.2 

8J67 

7 

1  30  54.26 

1.8669 

4  24  45.4 

9.769 

7 

3    2  37.87 

1.9735 

11  44    1.3 

8.319 

8 

1  32  46.31 

1.8680 

4  :34  30.6 

9.746 

8 

3    4  36.38 

1.9768 

11  52  18.6 

8.966 

9 

1  34  38.42 

1.8691 

4  44  14.9 

9.799 

9 

3    6  35.09 

L9809 

12    0  33.2 

8.990 

10 

1  m  30.60 

1.8708 

4  53  .58.1 

•    9.711 

10 

3    8  34.01 

1.9837 

12    8  45.0 

8.173 

11 

1  38  22.85 

1.8714 

5    3  40.2 

9.699 

11 

3  10  33.14 

1.9871 

12  16  54.0 

8.196 

12 

1  40  1.5.17 

1.8787 

5  13  21.1 

9.679 

12 

3  12  32.47 

1.9906 

12  25    0.1 

8.078 

13 

1  42    7.57 

1.8740 

5  23    0.9 

9.653 

13 

3  14  32.01 

1.9949 

12  33    3.3 

84)99 

14 

1  44    0.05 

1.8754 

5  32  39.5 

9.634 

14 

3  16  31.77 

1.9078 

12  41     3.6 

7JW) 

15 

1  45  52.62 

1.8788 

5  42  17.0 

9.614 

15 

3  18  31.75 

9.0015 

12  49    0.9 

7.990 

16 

1  47  45.27 

1.8783 

5  51  53.2 

9.593 

16 

3  20  31.95 

9.0051 

12  56  .55.2 

7.878 

17 

1  49  38.02 

1.8799 

6     I  28.1 

9.571 

17 

3  22  32.37 

9.0088 

13    4  46.3 

7.896 

18 

1  51  .30.86 

1.8814 

6  11     1.7 

9.549 

13 

3  24  3:3.01 

9.0196 

13  12  34.3 

7.774 

19 

1  .53  23.79 

1.8830 

6  20  34.0 

9.587 

19 

3  26  33.88 

9.0164 

13  20  19i2 

7.791 

20 

1  55  MS&l 

1.8847 

6  30    4.9 

9.503 

20 

3  28  34.98 

9.0909 

13  28    0.8 

7.667 

1  2' 

1  57    9.96 

1.8865 

6  39  34.3 

9.478 

21 

3  .30  36.30 

9.0840 

13  35  39.2 

7.619 

22 

1  59    3.20 

1.8883 

6  49    2.3 

9.454 

22 

3  32  37.86 

90)970 

13  43  14.3 

7.5S7 

23 

2    0  56.55 
WEE 

1.8900 

>NESD 

N.  6  58  28.8 
AY  10. 

9.499 

23 

3  34  39.65 
Fl 

S.0318 

JIDAI 

N.13  50  46.1 
'  12. 

7.509 

0 

2    2  50.00 

1.6918 

N.  7    7  53.8 

9.404 

0 

3  36  41.67 

9U>357 

N.13  58  14.6 

7.446 

1 

2    4  43..56 

1.8938 

7  17  17.3 

9.378 

1 

3  38  43.93 

9.0397 

14    5  39.6 

7.388 

;    2 

2    6  :i7.25 

1.8058 

7  26  3i).2 

9.351 

2 

3  40  46.44 

9.0438 

14  13    1.1 

7.399 

3 

2    8  31.06 

1.8978 

7  35  59.4 

9.383 

3 

3  42  49.19 

9.0478 

14  20  19.1 

7.871 

4 

2  10  24.W 

l.f999 

7  45  18.0 

9J296 

4 

3  44  52.18 

9.0519 

14  27  33.6 

7.919 

i     5 

.    2  12  19.05 

1.9080 

7  54  34.9 

9.867 

5 

3  46  5.5.42 

9.0561 

14  34  44.5 

7.151 

6 

2  14  13.2:3 

1.9041 

8    3  50.0 

9.838 

6 

3  48  .58.91 

9.0609 

14  41  51.7 

7.089 

7 

2  16    7..'>4 

1.9063 

8  13    3.4 

9.808 

7 

3  51     2.65 

9.0644 

14  48  55.2 

7.097 

8 

2  18     1.99 

1.9087 

8  22  15.0 

9.177 

8 

3  53    6.64 

9.0686 

14  55  55.0 

6.965   1 

9 

2  19  56.58 

1.9110 

8  31  24.7 

9.146 

9 

3  55  10.88 

9.0798 

15    2  51.0 

6.901 

10 

2  21  51.31 

1.9133 

8  40  32.5 

9.115 

10 

3  .57  15.38 

9.0771 

15    9  43.1 

6.837 

11 

2  23  46.18 

1.9157 

8  49  38.5 

9.084 

11 

3  59  20.13 

9.0814 

15  16  31.4 

6.779 

12 

2  25  41.19 

1.9181 

8  .58  42.6 

9.058 

12 

4     1  25.14 

9.0857 

15  23  15.8 

6.707 

13 

2  27  36.35 

1.9807 

9    7  44.7 

9.018 

13 

4    3  30.41 

9.0900 

15  29  56.2 

6.640   1 

14 

2  29  31.67 

1.9833 

9  16  44.7 

8.983 

14 

4    5  a5.94 

9.0944 

15  36  32.6 

6.579   ; 

15 

2  31  27.14 

1.9858 

9  25  42.7 

8.949 

15 

4    7  41.74 

9.0988 

15  43    4.9 

6JM>4 

16 

2  33  22.76 

1.9984 

9  :W  38.6 

8.914 

16 

4    9  47.80 

9.1039 

15  49  33.1 

6.436   ; 

17 

2  35  18.55 

1.9311 

9  43  32.4 

8.878 

17 

4  11  54.12 

9.1076 

15  55  57.2 

6.367 

18 

2  37  14.50 

14)339 

9  .52  24.0 

8.849 

18 

4  14    0.70 

9.1119 

16    2  17.1 

6.896 

19 

2  39  10.62 

1.9366 

10     1   13.4 

8.805 

19 

4  16    7.55 

9.1164 

16    8  32.7 

6.994 

20 

2  41     6.fK) 

1.9394 

10  10    0.6 

8.767 

20 

4  18  14.67 

9.1910 

16  14  44.0 

6.159 

21 

2  43    3.35 

1JM33 

10  18  4.5.5 

8.799 

21 

4  20  22.07 

9.1855 

16  20  50.9 

6.0T9 

22 

2  44  59.98 

1.9458 

10  27  28.1 

8.691 

22 

4  22  29.73 

9.1999 

16  26  53.5 

6.006 

23 

2  46  56.78 

1.9488 

10  36    8.4 

8.658 

23 

4  24  37.66 

9.1345 

16  32  51.6 

5.931 

24 

2  48  53.76 

1.9519 

N.IO  44  46.3 

8.619 

24 

4  26  45.87 

9.1391 

N.16  38  45.2 

5.855 

—          — 

^ 

-  -  —      -    — 

—      -—  - 



- 

VIIL 


AUGUST,   1887. 


136 


GEBBKWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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4.369 

18 

6  .57  35.57 

9.4194 

19  42  16;3 

0.891 

19 

5    8  14.32 

9.9968 

18  15  25.4 

4.971 

19 

7    0    0.40 

9.4159 

19  41  2:3.4 

0.943 

20 

5  10  28.07 

9.9314 

18  19  38.9 

4.179 

20 

7    2  2.5.40 

9.4180 

19  40  23.1 

1.066 

21 

5  12  42.09 

9.9360 

18  23  46.8 

4.086 

21 

7     4  .50..56 

9.4207 

19  :39  15.5 

1.189 

22 

5  14  56.39 

9.9407 

18  27  49.2 

3.993 

22 
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23 
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23 
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0 

5  19  25.82 

9.9497 

N.18  35  37.1 

3.804 

0 

7  12    6.97 

9.4-283 

N.19  35    8.2 

1.560 

1 

5  21  40.94 

9.9543 

18  .39  22.5 

3.708 

1 

7  14  32.74 

9.4307 

19  a3  .30.9 
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2 

5  23  56;^4 

9.9589 

18  43    2.1 

3.619 

2 

7  16  58.65 

9.4330 

19  31  46.1 
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3 

5  26  12.01 

9.9634 

18  46  3().0 

3.516 

3 

7  i9  24.70 

9.4359 

19  29  5:3.9 

1.939    1 

4 

5  28  27.95 

9.9679 

18  .50    4.0 

3.417 

4 

7  21  50.88 

9.4374 

19  27  54.2 

9.057 

5 

5  30  44.16 

9.9793 

18  53  26.0 

3.318 

5 

7  24   17.19 

9.4396 

19  25  47.0 

9.189 

6 

5  a3    0.63 

9.9768 

18  .56  42.1 

3.918 

6 
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9.4417 

19  23  32.4 

^  9.307 

7 

5a5  17.37 

9.9813 

18  59  52.2 
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7 

7  29  10.19 

9.4436 

19  21   10.2 
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8 

5  37  34.38 

9.9857 

.  19    2  56.2 

3K)16 

8 

7  31  36.86 

9.4454 

19  18  40.5 

9.557 

9 

5  39  51.65 
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19    5  54.1 

9.914 

9 

7  34    3.64 

9.4473 

19  16    3.3 

9.683 

'    10 

5  42    9.18 

9.9913 

19    8  4.5.9 

9.819 

10 

7  :36  30..53 

9.4491 

19  13  18.5 

9.809    ; 

11 

5  44  26.97 

9.9987 

19  11  31.6 

9.710 

11 

7  38  57.53 

9.4.'i08 

19  10  26.2 
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1    12 

5  46  45.03 

9.3031 

19  14  11.1 

9.606 

12 

7  41  24.63 

9.4594 

19    7  26.3 
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13 
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9.3074 

19  16  44.3 
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13 
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9.4539 
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14 
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9.3116 
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14 
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9.4554 
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15 

5  .53  40.73 

9.3157 

19  21  31.6 

9.388 

15 

7  48  46.47 

9.4568 

18  57  41.4 

3.437 

16 

5  55  59.80 

9.3199 

19  23  45.7 
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16 

7  51  13.92 

9.4581 

18  .54  11.4 
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17 

5  .58  19.12 

9.3941 
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9.073 

17 
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9.4594 

18  50  a3.8 

3.689 

18 
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9.3982 

19  27  54.4 

1.964 

18 

7  56    9.04 

9.4600 

18  46  48.7 

3.814 

19 
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9.3393 
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19 
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9.4617 
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20 
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9.3363 
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1.746 

20 
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21 
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9.3409 
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1.636 

21 
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9.4636 

18  34  48.2 
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22 

6    9  59.39 

9.3449 

19  34  53.3 
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22 
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9.464S 

18  .30  :3;3.o 

4.316 

23 

6  12  20.16 

9.3481 

19  36  21.4 
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2.3 

8    8  27.97 

9.4653 

18  26  10.3 

4.440 

24 

6  14  41.16 
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N.19  37  42.7 
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24 
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GRBBISWIOH  MBAK  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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Right  Asoenaion. 
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8 

8  10  55.91 

9.4661 
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8  13  2:^.90 

9.4667 

1 

8  15  51.92 

9.4673 

1 

8  18  19.98 

9.4679 

1 

8  20  48.07 

9.4683 

1 

8  23  16.18 

9.4687 

8  25  44.31 

9.4690 

8  28  12.46 

9.4693 

8  30  40.62 

9.4695 

8  3:}    8.80 

9.4697 

8  35  36.98 

9.4697 

8  38    5.16 

9.4696 

8  40  33.:i3 

9.4695 

8  43    1.50 

9.4694 

8  45  2$).66 

9.4691 

8  47  57.80 

9.4688 

8  50  25.92 

9.4685 

8  52  54.02 

9.4689 

8  55  22.10 

9.4677 

8  57  50.14 

9.4671 
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9.4666 

9    2  46.13 

9.4660 

9    5  14.07 

9.4653 

9    7  41.96 

9.4645 
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8  21 
8  17 
8  12 
8  7 
8  2 
7  57 
7  .52 
7  46 
7  41 
7  35 
7  29 
7  24 
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23.9 
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.57.9 
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9  42 
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9  46 
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9  51 
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9  56 
9  59 
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9.81 

9.4637 

N.l, 

37.61 

9.4638 

5.35 

9.4619 

.33.04 

9.4610 

0.67 

9.4600 

28.24 

9.4589 

55.74 

9.4578 

23.18 

9.4566 
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9.4554 

17.a3 

9.4549 
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12.17 

9.4516 

39.2:3 
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9.4473 
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9.4459 
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9.4444 
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46.16 

9.4397 
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9.4380 

38.72 

9.4363 

4.85 

9.4346 

30.87 
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5  18  42.2 
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28  58.4 
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3  :^5  34.9 
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48  27.6 

38  45.7 
28  58.6 
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4.813 
4.937 
5.060 
5.183 
5.306 
5.498 
5.549 
5.671 
5.799 
5.919 
6.039 
6.159 
6.971 
6.389 
6.507 
6.694 
6.740 
6.866 
6.970 
7.084 
7.198 
7.319 


7.494 
7.535 
7.645 
7.755 
7.863 
7.971 
8.078 
8.185 
8.990 
8.394 
8.497 
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8.703 
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9.095 
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10  23 
10  25 
10  28 
10  30 
10  33 
10  35 
10  37 
10  40 
10  42 
10  45 
10  47 
10  50 
10  .52 
10  54 
10  57 

10  59 
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II     4 


B 

'a 

.56.79 

9.4311 

22.60 

9.4993 

48.31 

9.4876 

13.91 

9.4958 

39.40 

9.4939 

4.78 

9.4991 

30.05 

9.4909 

55.20 

9.4183 

20.24 

9.4164 

45.17 

9.4145 

9.98 

9.4196 

34.68 

9.4107 

,59.26 

9.4087 

23.72 

9.4067 

48.07 

9.4047 

12.30 

9.4098 

36.41 

9.4008 

0.40 

9.3989 

24.28 

9.3970 

48.04 

9.3949 

11.67 

9.3999 

35.19 

9.3910 

58.59 

9.3890 

21.87 

9.3871 

SATURDAY  20. 
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II 
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II 
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II  49 

II  51 

11  .54 

II  56 
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12 


45.04 

S.3859 

8.09 

9.3839 

31.02 

9.3819 

.53.84 

9.3793 

I6..54 

9.3773 

39.12 

9.3754 

1.59 

9.3736 

2:3.95 

9.3717 

46.19 

9.3698 

8.32 

9.3679 

30.34 

9.3661 

.52.25 

9.3649 

14.04 

9.3634 

35.73 

9.3606 

.57.31 

9.3588 

18.79 

9.3571 

40.16 

9.3553 

1.43 

9.3536 

22..59 

9.3518 

43.(>5 

9.3501 

4.61 

9.3485 

25.47 

9.3469 

46.24 

9.3453 

6.91 

9.3437 

27.49 

9.3499 
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8  11  1.1 
7  59  27.3 

47  50.4 
36  10.5 
24  27.6 
12  41.7 

0  53.0 
6  49  1.6 
6  37    7.6 

6  25  n.o 

6  13  12.0 
6  I  10.6 
5  49  7.0 
5  37  1.2 
5  24  53.3 
5  12  43.4 
5    0  31.6 

48  18.0 
36  2.6 
23  45.6 
11  27.1 
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46  45JB 
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Difflfor 
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N.I2  2^  58.6 

J 
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i 
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1 1  48  58.6 

K 
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1( 
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K 
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]( 
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1( 
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1( 
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H 

10  14  18.6 

H 
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1( 
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1< 

9  41  26.6 

1 

9  30  21.3 

1 

9  19  12.2 

1 

9    7  59.3 

1 

8  56  42.7 

1 

8  45  22.5 

1 

8  33  58.8 

1 

N.  8  22  31.6 

1 
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9.915 
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10.085 
10.187 
10.948 
10.398 
10.407 
10.485 
10.561 
10.636 
10.700 
10.780 
10.851 
10.999 
10.900 
I1.0S6 
11.190 
11.183 
11.946 
11.307 
11.366 
11.494 
11.481 


11.536 
11.589 
11.640 
11.690 
II;740 
11.788 
11.834 
1I.K78 
11.999 
11.963 
19.003 
19.049 
19.078 
19.114 
19.148 
19.181 
19.919 
19.949 
19.970 
19.996 
19.391 
19.344 
19.366 
19.387 
19.406  !| 
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GKFiEKWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECIiTNATION. 
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0 
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12    5  47.98 
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3    9  34.5 

19.493 
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12    8    8.37 
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2  57    8.6 
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9.3378 

2  44  41.8 
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3 
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12  12  48.88 

9.3309 
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4 

14    3  51.64 
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5 

12  15    9.01 

9.3347 
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19.477 

5 

14    6    9.82 
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6 

12  17  29.05 

9.3333 

2    7  16.9 

19.488 

6 

14    8  28.01 

9.3039 

7  36  30.0 

11.391 

7 

12  19  49.01 

9.3390 
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12.497 

7 

14  10  46.20 

9.3033 

7  47  47.6 

11.965 

8 

12  22    8.89 

9.3306 

1  42  17.3 

19.503 

8 

14  13    4.40 

9.3034 

7  59     1.8 

11.908 

9 

12  24  28.68 

9.3993 

1  29  46.9 

19.509 

9 

14  15  22.61 

•    8  10  12.6 

11.151 
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12  26  48.40 

9.3980 
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10 
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9.3968 
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9.3040 
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9.3956 

0  52  14.4 
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12 

14  22  17.31 

9.3049 

8  43  23.7 

10.971 

13 

12  33  47.11 

9.3944 
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19.516 

13 

14  24  35.57 

9.3045 

8  54  20.1 

10.908 

14 

12  36    6.54 

0  27  12.5 

12.514 

14 

14  26  53.85 

9.3048 
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10.845 
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12  38  25.90 

9.3991 
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14  29  12.15 

9.3051 
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12  40  45.19 
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9  26  46.4 

10.716 
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9.3196 
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19.500 
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14  33  48.79 

9.3068 
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12  45  23.57 

9.3188 
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18 

14  36    7.15 

9.3069 

9  48    4.4 

10.589 

19 

12  47  42.67 

9.3178 

0  35  18.1 

19.483 
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14  38  25.53 

0.3066 

9  58  37.3 

10.514 

20 

12  50    1.71 

9.3169 

0  47  46.8 

19.479 

20 

14  40  43.93 

9.3068 
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10.444 
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12  52  20.70 

9.3160 
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21 
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9.3079 
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22 
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9.3077 
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S.   1  25    8.6 
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0 
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9.3134 

S.  1  37  34.1 

19.417 

0 

14  49  57.79 
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S.10  50  18.5 

10.167 

1 

13    1  36.12 

9.3196 

1  49  58.6 

19.399 

1 

14  52  16.33 

9.3099 

11     0  25.7 

10.063 

2 

13    3  54.85 

9.3118 

2    2  22.0 

19.381 

2 

14  54  34.90 

9.3096 

11  10  28.4 
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9.3111 

2  14  44.3 

19.361 

3 

14  56  53.49 

9.3101 
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4 

13    8  32.18 

9.3104 

2  27    5.3 

12.338 

4 
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9.3107 
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9.854 
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13  10  50.78 

9.3097 
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12.315 

5 
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9.3119 
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3  16  14.9 

12.237 

8- 

15    8  26.94 

9.3199 

12    9    7.4 

9J5Sn 

9 

13  20    4.81 

9.3073 

3  28  28.3 

12.909 

0 

15  10  45.73 

9.3135 

12  18  37.2 

9.455    ! 

10 

13  22  23.23 

9.3068 

3  40  40.0 

12.180 

10 

15  13    4.56 

9.3141 

12  28    2.0 

9.373 

11 

13  24  41.62 

9.3063 

3  52  49.9 

12.149 

11 

15  15  23.42 

9.3146 

12  37  21.9 

9.990 

'   12 

13  26  59.99 

9.3059 

4    4  .57.9 

12.117 

12 

15  17  42.31 

9.3159 

12  46  36.8 

9.906 

13 

13  29  18.33 

9.3055 

4  17    3.9 

12.083 

13 

15  20    1.24 

9.3158 

12  55  46.6 

9.191 

1   >4 

13  31  36.65 

9.3051 

4  29    7.9 

12.048 

14' 

15  22  20.21 

9.3164 

13    4  51.3 

90)35 

!   15 

13  33  54.94 

9.3047 

4  41     9.7 

12.012 

15 

15  24  39.21 

9.3170 

13  13  50.8 

8.948 

16 

13  36  )3.21 

9.3044 

4  53    9.3 

11.974 

16 

15  26  58.25 

9.3176 

13  22  45.1 

8.861 

17 

13  38  31.47 

2.3049 

5    5    6.6 

11.936 

17 

15  29  17.:« 

9.3189 

13  31  34.1 

8.773 

18 

13  40  49.72 

94)040 

5  17     1.6 

11.896 

18 

15  31  36.44 

9.3188 

13  40  17.9 

8.686 

19 

13  43    7.95 

9.3037 

5  28  54.1 

11.854 

19 

15  33  55.59 

9.3194 

13  48  56.3 

8.595 

20 

13  45  26.17 

9.3035 

5  40  44.1 

11.812 

20 

15  36  14.77 

9.3200 

13  57  29.3 

a504 

21 

13  47  44.37 

9.3033 

5  52  31.6 

11.769 

21 

15  38  :33.99 

2.3906 

14    5  56.8 

8.413 

22 

13  50    2.56 

9.3039 

6    4  16.4 

11.723 

22 

15  40  53.25 

9.3919 

14  14  18.8 

6..199 

23 

13  52  20.75 

9.3031 

6  15  58.4 

11.677 

23 

15  43  12.54 

9.3918 

14  22  35.4 

8.930 

24 

13  54  38.93 

9.3030 

S.  6  27  37.6 

11.690 

24 

15  45  31.87 

9.3994 

S.14  30  46.4 

8.136 
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XI. 


GBKBKWICH  MBA^  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BightAaoeiisioiL 

Diff.for 
1  Minute. 

Beolinatioii. 

DIttfor 
IMinute. 

Hoar. 

Bight  ABoeasioxi. 

DlfTfor 
1  Minute. 

Diff.ror 
IMlnnte. 

THX 

JRSD^ 

lY  25. 

SATURDAY  27. 

0 

h     m      8 
15  45  31.87 

8 

9.3994 

S.1I3O  46!4 

8.136 

0 

b     m      8 
17  37  23.97 

0 
9.3988 

S.19    3  34.2 

3J079 

1 

15  47  51.23 

9.3930 

14  38  51.7 

8.049 

1 

17  39  43.68 

9.3989 

19    6  35.6 

9.967  . 

2 

15  50  10.63 

9.3936 

14  46  51.4 

7.947 

2 

17  42    3.35 

9.3975 

19    9  30.2 

9.854 

3 

15  52  30.07 

9.3949 

14  54  45.4 

7.859 

3 

17  44  22.98 

9.3968 

19  12  18.1 

9.749 

4 

15  54  49.54 

9.3947 

15    2  33.7 

7.757 

4 

17  46  42.57 

9.3961 

19  14  59.2 

9.699 

5 

15  57    9.04 

9.3953 

15  10  16.2 

7.660 

5 

17  49    2.12 

9.3954 

19  17  33.6 

9.517 

6 

15  59  28.58 

9.3959 

15  17  52.9 

7.563 

6 

17  51  21.62 

9.3945 

19  20     1.3 

9.405 

7 

16     1  48.15 

9.3964 

15  25  23.8 

7.466 

7 

17  53  41.06 

9.3936 

19  22  22.^ 

9.999 

8 

16    4    7.75 

9.3969 

15  32  48.8 

7.367 

8 

17  56    0.45 

9.3997 

19  24  36.3 

9.179 

9 

16    6  27.38 

9.3974 

15  40    7.8 

7.967 

9 

17  58  19.78 

9.3917 

19  26  43.7 

9.067 

10 

16    8  47.04 

9.3979 

15  47  20.9 

7.168 

10 

18    0  39.05 

9.3907 

19  28  44.3 

1.954 

11 

16  11    6.73 

9.3984 

15  54  28.0 

7.068 

M 

18    2  58.26 

9.3197 

19  ;30  38.2 

1.849 

12 

16  13  26.45 

9.3989 

16    1  29.1 

6.967 

12 

18    5  17.41 

9.3186 

19  32  25.4 

1.730 

13 

16  15  46.20 

9.3993 

16    8  24.1 

6.866 

13 

18    7  3(5.49 

9.3174 

19  34    5.8 

1.617 

14 

16  18    5.97 

9.3997 

16  15  13.0 

6.766 

14 

18    9  5.5.50 

9.3169 

19  35  39.5 

1.505 

15 

16  20  25.77 

9.3309 

16  21  55.9 

6.663 

15 

18  12  14.43 

9.3149 

19  37    6.4 

1.903 

16 

16  22  45.59 

9.3306 

16  28  32.6 

6.560 

16 

18  14  33.29 

9.3136 

19  38  26.6 

1.981 

17 

16  25    5.44 

9.3311 

16  35    3.1 

6.457 

17 

18  16  52.07 

9.3193 

19  Si  40.1 

1.168 

18 

16  27  25.32 

9.3315 

16  41  27.4 

6.353 

18 

18  19  10.77 

9.3110 

19  40  46.8 

1.066 

19 

16  29  45.22 

9.3318 

16  47  45.4 

6.948 

19 

18  21  29.39 

9.3096 

19  41  46.8 

04H5 

20 

16  32    5.13 

9.3390 

16  53  57.2 

6.144 

20 

18  2.3  47.92 

2.3081 

19  42  40.2 

0.834 

21 

16  34  25.06 

9.3393 

17    0    2.7 

6.039 

21 

18  26    6.36 

9.3066 

19  43  26.9 

0.799 

22 

16  36  45.01 

9.3396 

17    6    1.9 

5.933 

22 

18  28  24.71 

9.3050 

19  44    6.9 

0.611 

23 

16  39    4.97 
F] 

9.3398 

RIDAl 

8.17  11  54.7 
'  26. 

5.898 

23 

18  30  42.96 
St 

93)34 

r^DAi 

S.19  44  40.2 
[  28. 

0.490 

0 

16  41  24.95 

9.3331 

S.17  17  41.2 

5.799 

0 

18  33    1.12 

9.3018 

S.19  45    6.8 

0.388 

1 

16  43  44.95 

9.3333 

17  23  21.3 

5.614 

1 

18  a5  19.18 

9.3001 

19  45  26.8 

0.978 

2 

16  46    4.95 

9.3334 

17  28  54.9 

5.507 

2 

18  37  37.14 

9.9984 

19  45  40.2 

0.168 

3 

16  48  24.96 

9.3336 

17  34  22.1 

5.399 

3 

18  39  54.99 

9.9966 

19  45  47.0 

-0.058 

4 

16  50  44.98 

9.333T 

17  39  42.8 

5.999 

4 

18  42  12.73 

9.9949 

19  45  47.2 

40.069 

5 

16  53    5.00 

9.3338 

17  44  57.1 

5.184 

5 

18  44  30.37 

9.9931 

19  45  40.8 

0.169   , 

6 

16  55  25.03 

9.3338 

17  50    4.9 

5.075 

6 

18  46  47.90 

9.9919 

19  45  27.8 

0.971    ! 

7 

16  57  45.06 

9.3336 

17  55    6.1 

4.966 

7 

18  49    5.31 

9.9899 

19  45    8.3 

0.379   1 

8 

17    0    5.09 

9.3338 

18    0    0.8 

4.857 

8 

18  51  22.60 

9.9879 

19  44  42.3 

0.488   ! 

9 

17    2  2.5.12 

9.3337 

18    4  49.0 

4.748 

9 

18  53  39.78 

9.9852 

19  44    9.7 

0.597   1 

10 

17    4  45.14 

9.3337 

18    9  30.6 

4.6.38 

10 

18  55  56.a3 

9.9839 

19  43  30.6 

0.705    J 

11 

17    7    5.16 

9.3337 

18  14    5.6 

4.597 

11 

18  58  13.76 

9.9811 

19  42  45.1 

0.816    I 

12 

17    9  25.18 

9.3336 

18  18  33.9 

4.417 

12 

19    0  30.56 

9.9789 

19  41  53.1 

0.990   1 

13 

17  11  45.19 

9.3334 

18  22  55.6 

4.307 

13 

19    2  47.23 

9.9767 

19  40  54.7 

ijm 

14 

17  14    5.18 

9.,3331 

18  27  10.7 

4.196 

14 

19    5    3.77 

9.9745 

19  39  49i) 

1.1.13 

15 

17  16  25.16 

9.3398 

18  31  19.1 

4.085 

15 

19    7  20.  r7 

9.9799 

19  38  38.7 

1.940 

16 

17  18  45.12 

9.3395 

18  35  20.9 

3.974 

16 

19    9  Si) AS 

9.9699 

19  37  21.1 

1.347 

17 

17  21     5.06 

9.3399 

18  39  16.0 

3.86:1 

17 

19  11  52.56 

9.9676 

19  35  57.1 

1.453 

18 

17  23  24.99 

9.3319 

18  43    4.5 

3.759 

18 

19  14    8.55 

9.9659 

19  34  26.8 

1J>56 

19 

17  25  44.89 

9.3315 

18  46  46.3 

3.640 

19 

19  16  24.39 

9.9698 

19  32  50.2 

1.669 

20 

17  28    4.77 

9.3311 

18  50  21.3 

3.598 

20 

19  18  40.09 

9.9604 

19  31     7.4 

1.766 

21 

17  30  24.62 

9.3306 

18  53  49.6 

3.416 

21 

19  20  55.64 

9.9579 

19  29  18.3 

1.870 

22 

17  32  44.44 

9.3300 

16  57  11.2 

3.304 

22 

19  23  11.04 

9.9553 

19  27  23.0 

1.973 

23 

17  35    4.22 

9.3994 

19    0  26.1 

3.199 

23 

19  25  26.28 

9.9598 

19  25  21.5 

9.07» 

24 

17  37  23.97 

9.3988 

S.19    3  34.2 

3.079 

24 

19  27  41.37 

9.9509 

S.  19  23  13.8 

9.179 
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GBBBNWIOH  MEAN  TIMB. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Difllfor 
1  Minute. 

DeoUnfttioD. 

Pifltfor 
IMinate 

Hour. 

Right  Aaoension. 

Diff.for 
IMinute. 

DeclinaUon. 

Diitfor 
lMinnt«. 

MONDAY  29. 

WEDNESDAY  81.' 

b    m      ■ 

■ 

O          t         tl 

n 

h    m      8 

■ 

O          i          II 

0 

19  27  41.37 

9.SS09 

S.19  23  13.8 

9.179 

0 

21  12  12.24 

9.0981 

a  15  51     7.4 

6.'415 

1 

19  29  56^ 

9JH75 

19  21     0.0 

9.981 

1 

21   14  18.02 

9U)946 

15  44  40.3 

6.487 

2 

19  32  11.07 

9.9448 

19  18  40.1 

9.389 

2 

21   16  2:3.59 

9.0919 

15  38    8.9 

6Ji58 

3 

19  34  25.69 

9.SM99 

19  16  14.1 

9.483 

3 

21   18  28.96 

94)8n 

15  31  3:3.3 

6.696 

4 

19  36  40.14 

9.9394 

19  13  42.1 

9.584 

4 

21  20  34.12 

9.0643 

15  24  .53.5 

6.698 

5 

19  38  54.42 

9.9367 

19  11     4.0 

9.685 

5 

21  22  39.08 

9.0810 

15  18    9.5 

6.767 

6 

19  41     8J54 

9.9339 

19    8  19.9 

9.784 

6 

21  24  43.84 

9.0776 

15  II  21.4 

6.836 

7 

19  43  22.49 

9.9311 

19    5  29.9 

9.889 

7 

21  26  48.39 

9.0749 

15    4  29.2 

6.903 

8 

19  45  36.27 

9.9989 

19    2  34.0 

9.981 

8 

21  28  52.74 

9U)707 

14  57  33.0 

6.969 

9 

19  47  49.87 

9.9953 

18  59  32.2 

3.079 

9. 

21  .30  56.88 

9.0673 

14  50  32.9 

7.035   1 

10 

19  50    3.30 

9.9994 

18  56  24.5 

3.177 

10 

21  .^3    0.82 

9.0639 

14  43  28.8 

7.100 

1   ^^ 

19  52  16.56 

9.9195 

18  53  10.7 

3.975 

II 

21  35    4.55 

9.0605 

14  36  20.9 

7.164 

'   12 

19  54  29.64 

9JW65 

18  49  51.5 

3.371 

12 

21  37    8.08 

9.0579 

14  29    9.1 

7.998 

13 

19  56  42.54 

9.9135 

18  46  26.4 

3.466 

13 

21  39  11.41 

9.0638 

14  21  53.5 

7.991 

14 

19  58  55.26 

9.9104 

18  42  55.6 

3.561 

14 

21  41  14.54 

9.0505 

14  14  34.2 

7.353 

1   ^5 

20     1     7.79 

9.90rd 

18  39  19.1 

3.656 

15 

21  43  17.47 

9.0479 

14    7  11.2 

7.414 

16 

20    3  20.14 

9.9043 

18  35  36.9 

3.750 

16 

21  45  20.20 

9.0439 

13  59  44.5 

7.476 

17 

20    5  32.31 

9.9013 

18  31  49.1 

3.843 

17 

21  47  22.74 

9.0406 

13  52  14.1 

7.537 

18 

20    7  44.30 

9.1989 

18  27  55.7 

3.936 

18 

21  49  25.08 

9.0373 

13  44  40.1 

7.596 

19 

20    9  56.10 

9.1950 

18  23  56.8 

4.098 

19 

21  51  27.22 

9.0341 

13  37    2.6 

7.654 

20 

20  12    7.70 

9.1916 

18  19  52.4 

4.190 

20 

21  53  29.17 

9U)308 

13  29  21.7 

7.711 

21 

20  14  19.12 

9.1887 

18  15  42.4 

4.919 

21 

21  55  30.92 

9U»76 

13  21  37.3 

7.768   , 

22 

20  16  30.35 

9.1855 

18  11  27.0 

4.309 

22 

21  57  32.48 

9^(243 

13  13  49.5 

7.824   , 

23 

20  18  41.38 

9.1899 

S.18    7    6.2 

4.391 

23 

21  59  33.84 

9.0911 

S.  13    5  58.4 

7.879  ! 

TU 

ESDA 

Y  30 

THURSDA 

Y,  SEPTEMBEB  1. 

0 

1 

20  20  52.22 

20  23    2.86 

9.1790 
9.1757 

S.18    2  40.1 
17  58    8.6 

4.480 
4,568 

0 

22    1  35.01  1 

9.0179  |S;i2  58    4.0 

1 
74*34  : 

2 

20  25  13.31 

9.1795 

17  53  31.9 

4.656 

1 

3 

20  27  23.56 

9.1699 

17  48  49.9 

4.743 

'     4 

20  29  33.61 

9.1659 

17  44    2.7 

4.830 

5 

20  31  43.47 

9.1696 

17  39  10.3 

4.916 

PHASES 

OF  THE  MOON, 

6 

20  33  53.13 

9.1593 

17  34  12.8 

5.001 

7 

20  36    2..59 

9.1560 

17  29  10.2 

5.085 

8 

20  38  11.85 

9.1588 

17  24    2.6 

5.168 

d        )i 

ro 

9 

20  40  20.90 

9.1499 

17  18  50.0 

54259 

( 

0  Full  Moon 

.  August      3      8    ^ 

10. 1 

10 

20  42  29.75 

9.1458 

17  13  32.4 

5.335 

'   11 

20  44  38.40 

9.1495 

17    8    9.8 

6.417 

i 

1   Last  Qiiarte 

T.     .    .    .     11     11     36.4 

;  ^^ 

20  46  46.85 

9.1391 

17    2  42.3 

5.498 

{ 

i   New  Moon 

.    .    •    .     18     17    38.6 

i  13 
14 

20  48  .55.09 
20  51     3.13 

9.1357 
9.1393 

16  57  10.0 
16  51  32.9 

5.678 
5.657 

3)  First  Quart( 

Br     ...    25      8    21.0 

15 
16 

20  .53  10.97 
20  55  18.60 

9.1980 
9.1954 

16  45  51.1 
16  40    4.6 

5.736 
5.814 



-   ■  = .- 

17 

20  57  26.02 

9.1990 

16  34  13.4 

5.899 

d        h 

i   18 

20  59  33.24 

9.1186 

16  28  17.5 

5.970 

( 

(T  Apogee .    . 

.  August      8     12.8. 

19 
20 

21     1  40.25 
21     3  47.06 

9.1159 
9.1117 

16  22  17.0 
16  16  12.0 

6.046 
6.191 

( 

(C    Perigee.     . 

....    20    12.3 

21 

21    5  53.66 

9.1083 

16  10    2.5 

6.196 

1  22 

21    8    0.06 

9.1040 

16    3  48.5 

6.970 

'  23 

21  10    6.25 

9.1015 

15  57  30.1 

6.343 

|24 

21  12  12.24 

9.0961 

S.  15  51     7.4 

6.415 
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GBEBNWIOH  MEAN  TIME. 

- 

LUNAR  DISTANCEa 

Name  »nd  Direction 
of  Ol^eot. 

Noon. 

P.L. 
of 
Diir. 

npi. 

P.L. 
of 
Dlff. 

VIb. 

P.L. 

of 

Diir. 

UPu 

P.  L. 
of 
DiflT. 

1 

Spica 

W. 

7§  46  3S 

9868 

8^  23  56 

9676 

82    i    g 

9685 

83  38'   8 

9603 

Jupiter 

W. 

72  41  32 

9683 

74  18  35 

9699 

75  55  26 

9701 

77  32    5 

9700 

Antares 

W. 

3336    1 

9839 

35    9  47 

9895 

36  43  42 

9891 

38  17  43 

9818 

Fomalhaut 

E. 

55  53  20 

3043 

54  24     1 

3060 

52  55  13 

3096 

51  26  59 

3196 

a  Pegasi 

E. 

71     1  37 

9018 

69  31  47 

3035 

68    2  18 

3053 

66  3:)  11 

3073 

2 

Spica 

W. 

91  40  13 

9738 

93  16    2 

9748 

94  51  38 

9767 

9627    2 

9766 

Jupiter 

W. 

85  32  23 

9755 

87    7  50 

9764 

88  43    5 

9774 

90  18    7 

9783 

Antares 

W. 

46    8    5 

9899 

47  42    4 

9896 

49  15  58 

9831 

50  49  46 

9835 

Fomalhaut 

E. 

44  15  34 

3310 

42  51  34 

3357 

41  28  28 

3408 

40    6  21 

3464 

a  Pe^si 

E. 

59  13  49 

3183 

57  47  20 

3910 

56  21  23 

3938 

54  55  59 

3967 

a  Arietis 

E. 

101  38    5 

9867 

100    5    4 

2874 

98  32  12 

9889 

96  59  30 

9800 

3 

Jupiter 

W. 

98  10  14 

9831 

99  44    2 

9840 

101  17  38 

9840 

102  51     2 

9859 

Antares 

W. 

58  37    8 

9863 

60  10  14 

9870 

61  43  n 

9877 

63  15  59 

98b5 

aPe^i 
a  Anetis 

E. 

47  58  23 

3449 

46  37    2 

3495 

45  16  32 

3545 

43  56  57 

3596 

E. 

89  18  43 

9935 

87  47    8 

9944 

86  15  45 

9954 

84  44  35 

9964 

4 

Antares 

W. 

70  57  35 

9993 

72  29  25 

9931 

74     I     5 

9939 

75  32  a5 

9946 

a  Arietis 

E. 

77  1 1  .57 

3018 

75  42    6 

3099 

74  12  29 

3041 

72  43    7 

3058 

Aldebaran 

£. 

109    1  47 

9855 

107  28  31 

9865 

105  55  27 

9874 

104  22  35 

9883 

5 

Antaren 

W. 

83    7  32 

9987 

84  38    1 

9995 

86    8  20 

3003 

87  38  29 

3010  , 

a  Aquilffi 

W. 

42  36  20 

4945 

43  44    4 

4181 

44  52  48 

4194 

46    2  27 

4079' 

a  Arietis 

E. 

65  19  56 

3114 

63  52    4 

3198 

62  24  28 

3149 

60  57    9 

>     3156  1 

Aldebaran 

E. 

96  41    2 

9996 

95    9  16 

9934 

93  37  40 

9949 

92    6  15 

9050 

6 

a  Aquilfle 

W. 

52    I  49 

3881 

53  15  28 

3854 

54  29  35 

3898 

55  44    8 

3806 

a  Arietis 

E. 

53  44  56 

3939 

52  19  25 

3949 

50  54  15 

3967 

49  29  25 

3986 

Aldebaran 

E. 

84  31  38 

9980 

83     1   11 

9995 

81  30  52 

3001 

80    0  41 

3008 

7 

a  Aquilee 

W. 

62    2    4 

3790 

63  18  30 

3708 

64  35    9 

3605 

65  52    1 

3685 

a  Anetis 

E. 

42  31     8 

3397 

41     8  48 

3494 

39  46  59 

3454 

38  25  43 

3486 

Aldebaran 

E. 

72  31  43 

3037 

71     2  16 

3043 

69  32  56 

3047 

68    3  41 

3051 

8 

a  Aquilfle 

W. 

72  18  52 

3643 

73  36  40 

3636 

74  54  a5 

3631 

76  12  36 

3695 

Fomalhaut 

W. 

38    8  42 

3891 

39  2:}  22 

3777 

40  38  48 

3737 

41  54  56 

3701 

Aldebaran 

E. 

60  38  37 

3067- 

59    9  47 

3060 

57  41     0 

3079 

56  12  16 

3073 

Mars 

E. 

100  36  45 

3399 

99  12  59 

3395 

97  49  16 

3396 

96  25  35 

3398 

Sun 

E. 

128    6  24 

3439 

126  44  44 

3435 

125  23    7 

3437 

124     1  32 

3438 

9 

Fomalhaut 

W. 

48  24    7 

3569 

49  43  23 

3541 

51     3    2 

3590 

52  23    4 

3501 

«  PegaBi 

W. 

36    0  26 

4193 

37    8  59 

4118 

38  18  43 

4050 

39  29  33 

3088  ' 

Aldebaran 

E. 

48  48  52 

3074 

47  20  11 

3073 

45  51  29 

3079 

44  22  45 

3070 

Mars 

E. 

89  27  26 

3399 

88    3  4S 

3397 

86  40    8 

3395 

en  16  26 

3394 

Pollux 

E. 

92  57  42 

3199 

91  30    8 

3198 

90    2  32 

3196 

88  34  54 

3194 

Suif 

E. 

117  13  55 

3439 

115  52  23 

3438 

114  30  50 

3438 

113    9  16 

3436 

10 

Fomalhaut 

W. 

59    8  18 

3417 

60  30  15 

3401 

61  52  30 

3386 

63  15    2 

3379 

a  Pegnsi 

W. 

45  37  32 

3749 

46  53  27 

3711 

48  10    2 

3678 

49  27  15 

3643 

Aldebaran 

E. 

36  58  21 

3054 

35  29  15 

3049 

34    0    3 

3044 

32  30  45 

3039: 

Mars 

E. 

78  17  13 

3307 

76  53  10 

3309 

75  29     I 

3996 

74    4  45 

3990' 
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annnNwioH  mean  timb. 

LUNAB  DISTANCES. 

1. 

•si 

P.L. 

P.L. 

P.L. 

P.L. 

Name  Mid  DlrMtton 
of  Object. 

Midnight. 

of 
Dtff. 

XVJ». 

of 
DIff. 

XVIIP»- 

of 
DIff. 

XXP». 

of 
DIff. 

1 

Spica 

W. 

85  14  57 

0709 

O             t         00 

86  51  34 

9711 

8l27  59 

9790 

90    4  1§ 

9790 

JUPITXR 

W. 

79    8  33 

8718 

80  44  49 

9f797 

82  20  53 

9737 

83  56  44 

9746 

AntaroH 

w. 

39  51  47 

S817 

41  25  53 

9817 

42  59  59 

9818 

44  34    3 

9690 

Fomalbaut 

E. 

49  59  21 

3158 

48  32  21 

3101 

47    6     1 

3997 

45  40  24 

3967  1 

aPegasi 

E. 

65    4  28 

3099 

63  36    9 

3113 

62    8  15 

3135 

60  40  48 

3158  ) 

] 

2 

Spica 

W. 

98    2  14 

9775 

99  37  14 

9785 

101  12     1 

9795 

102  46  36 

9805' 

Jupiter 

W. 

91  52  57 

9709 

93  27  a5 

9809 

95    2    0 

9811 

96  36  13 

9891   ' 

An  tares 

W. 

52  23  28 

9840 

53  57    4 

9845 

55  30  33 

9859 

57    3  54 

9857 

Foinalhaut 

E. 

38  45  17 

3906 

37  25  22 

3504 

36    6  41 

3670 

lU  49  22 

3756  ' 

aPegasi 

E. 

53  31    9 

3900 

52    6  56 

3333 

50  43  23 

3360 

49  20  31 

3408 

aArietis 

E. 

95  26  58 

9808 

93  54  37 

9008 

92  22  28 

9016 

90  50  30 

9995 

3 

Jupiter 

W. 

104  24  13 

9860 

105  57  12 

9878 

107  29  59 

9888 

109    2  33 

9808 

Aoiares 

W. 

64  48  37 

9809 

66  21     6 

9000 

67  53  25 

9007 

69  25  35 

9915  , 

aPe^i 
aAnetis 

E. 

42  38  20 

36S5 

41  20  45 

3718 

40    4  17 

3787 

38  49    1 

3863 

E. 

83  13  37 

9074 

81  42  52 

9085 

80  12  20 

9006 

78  42    2 

3006 

4 

Antares 

W. 

77    3  55 

90M 

78  35    5 

9063 

80    6    4 

9071 

81  36  53 

9079 

aArietb 

E. 

71  13  59 

3064 

69  45    5 

3076 

68  16  26 

3080 

66  48    3 

3109 

Aldebaran 

E. 

102  49  54 

9801 

101   17  24 

9001 

99  45    6 

9900 

98  12  59 

9017 

5 

Antares 

W. 

89    8  29 

3018 

90  38  19 

3096 

92    7  59 

3034 

93  37  29 

3049 

aAquilfe 

W. 

47  12  56 

4095 

48  24  11 

3063 

49  36    7 

3945 

50  48  41 

3019 

a  Arietis 

E. 

59  30    7 

3170 

58    322 

3185 

56  36  55 

3900 

55  10  46 

3916 

Aldebaran 

E. 

90  35    0 

9058 

89    3  55 

9066 

87  33    0 

9973 

86    2  14 

9961 

6 

a  Aquilffi 

W. 

56  59    4 

3786 

58  14  21 

3767 

59  29  58 

3740 

60  45  53 

3734 

a  ArietiB 

E. 

48    4  57 

3306 

46  40  52 

3397. 

45  17  12 

3340 

43  53  57 

3379 

Aldebaran 

E. 

78  30  38 

3014 

77    0  43 

3091 

75  30  56 

3096 

74     1    16 

3039 

7 

aAnetis 

W. 

67    9    4 

3676 

68  26  17 

3660 

69  43  40 

3658 

71     1   12 

3650 

E. 

37    5    3 

3590 

35  45     1 

3558 

34  25  41 

3601 

33    7    8 

3640 

Aldebaran 

E. 

66  34  31 

3065 

65    5  26 

3060 

63  36  26 

3069 

62    7  30 

3065 

8 

a  Aquiltt 

W. 

77  30  43 

3690 

78  48  56 

3615 

80    7  14 

3610 

81  25  37 

3607 

Fomalhaut 

W. 

43  11  42 

3660 

44  Q9    2 

3630 

45  46  54 

3611 

47    5  16 

3585 

Aldebaran 

E. 

54  43  M 

3074 

53  14  53 

3074 

51  46  12 

3075 

50  17  32 

3075 

BIars 

E. 

95    1  56 

3390 

93  38  18 

3390 

92  14  40 

3330 

90  51     3 

3330 

Suif 

E. 

122  39  59 

3440 

121   18  28 

3440 

1 19  56  57 

3440 

118  35  26 

3440  i 

9 

Fomalhaut 

W. 

5;)  43  27 

3489 

55    4  I'l 

3464 

56  25  15 

3447 

57  46  38 

3432  ' 

ciPegasi 
Aldebaran 

W. 

40  41  24 

3939 

41  54  11 

3880 

43    7  51 

3833 

44  22  19 

3790  I 

E. 

42  53  59 

3068 

41  25  10 

3065 

39  56  18 

3009 

38  27  22 

3058 

Mars 

E. 

83  52  42 

3391 

82  28  55 

3310 

81     5    5 

3315 

79  41   11 

3319 

Pollux 

E. 

87    7  14 

3193 

85  39  32 

3190 

84  11  47 

3117 

82  43  58 

3113 

Suit 

E. 

111  47  40 

3433 

no  26    1 

3430 

109    4  18 

3496 

107  42  31 

3493  , 

10 

Fomalhaut 

W. 

64  37  51 

3358 

66    0  56 

3345 

€7  24  16 

3331 

68  47  52 

3317 

aPegasi 
Aldebaran 

W. 

50  45    3 

3619 

52    3  24 

3589 

53  22  18 

3554 

54  41  43 

3597  ! 

E. 

31     1  21 

3034 

29  31  50 

3097 

28    2  n 

3090 

26  32  23 

3019  , 

Mars 

E. 

72  40  22 

3964 

71  15  52 

3978 

69  51  15 

3970 

68  26  29 

3963 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCRR. 

10 

KameftDdDlre^ 
of  Ol^eot. 

dUod 

E. 
E. 
E. 

Noon. 

P.L. 

of 

Diff. 

TTIb. 

P.L. 
of 

Dlff. 

Vlh. 

P.L. 

of 
Diff. 

rxh 

P.L. 

of 

Diff. 

Pollux 
Saturn 

Sun 

8f  16    '4 

87  55  15 

106  20  40 

3110 
3109 
3418 

79  48    6 

86  27    8 

104  58  44 

3106 
3097 
3413 

7820'    4 

84  58  55 

103  36  42 

3101 
3099 
3408 

76  5l'  56 

83  30  36 

102  14  34 

3007 
3087 
3400 

11 

Fomalhaut 

a  Pegasi 

Mars 

Pollux 

Saturn 

Sun 

W. 
W. 
E. 
E. 
E. 
E. 

70  11  44 
56    1  37 
67    1  34 
69  29  40 
76    7    7 
95  21  58 

3303 
3509 
3955 
3067 
3059 
3364 

71  35  52 
57  21  59 
65  36  30 
68    0  50 
74  37  58 
93  59    0 

3989 
3477 
3946 
3060 
3043 
3355 

73    0  16 
58  42  49 
64  11  15 
66  31  51 
73    8  3f  ) 
92  35  52 

3976 
3453 
3936 
3053 
3034 
3345 

74  24  55 

60    4    6 
62  45  49 
65    2  44 
71  39    9 
91  12  33 

3963 
3430 
3997 
3046 
3096 
3336 

12 

1 

Fomalhaut 

a  Pegasi 

Mars 

Pollux 

Saturn 

Sun 

W. 
W. 
E. 
E. 
E. 
E. 

81  32    9 
66  56  51 
55  35  40 
57  34  41 
64    8  37 
84  12  54 

3196 
3393 
3173 
3004 
9979 
3978 

82  58  23 
68  20  36 
54    8  58 
56    4  33 
62  37  49 
82  48  17 

3189 
3309 
3161 
9994 
9961 
3965 

84  24  54 
69  44  45 
52  42    2 
54  34  13 
61     6  47 
81  23  25 

3168 
3989 
3148 
99» 
9948 
3953 

85  51  41 
71    9  18 
51  14  .50 
,53    3  42 
59  35  29 
79  58  18 

3I&4 
3909 
3135 
9977 
9935 
3939 

13 

a  Arietis 
Mars 
Pollux 
Saturn 

Sun 

W. 
E. 
E. 
E. 
E 

34  48  24 
43  54  49 
45  28  17 
51  54  50 
72  48  30 

3309 
3065 
9939 
9867 
3164 

36  12  25 

42  25  57 

43  56  39 
50  21  49 
71  21  38 

3959 
3051 
9994 
9859 
3148 

37  37  25 
40  56  47 
42  24  50 
48  48  28 
69  54  27 

3919 
3035 
9916 
9836 
3133 

39    3  20 

39  27  18 

40  52  51 
47  14  47 
68  26  57 

3100 
3090 
9909 

9891 
3115 

14 

a  ArietiK 
Mars 
Pollux 
Saturn 

Sun 

W. 
E. 
E. 
E. 
E. 

46  24  58 
31  55    4 
33  11    5 
39  21  20 
61     4  11 

9986 
9949 
9890 
9741 
3098 

47  55  28 
30  23  39 

31  38  as 

37  45  35 
59  34  33 

9955 
9997 
9899 
9795 
3009 

49  26  37 
28  51  .54 
30    6    4 
36    9  28 
58    4  32 

9995 
9919 
9898 
9707 
9991 

50  58  24 

27  19  50 

28  33  42 
34  32  58 
56  34    8 

9696 
9697 
9906 
9090 
9973 

15 

a  Arietis 
Aldebarau 

Sun 

W. 
W. 

E. 

58  46  19 
25  13  26 
48  56  16 

9763 
9555 

9878 

60  21  36 
26  53  23 
47  23  29 

9738 
9537 
9850 

61  57  25 
28  33  45 
45  50  18 

9714 
9590 
9840 

63  33  46 
30  14  31 
44  16  42 

^090 
9509 
9891 

16 

a  Arietis 
Aldebarau 

Sun 

W. 
W. 
E. 

71  43  10 
38  44  35 
36  22  32 

9589 
9414 
9797 

73  22  30 
40  27  50 
34  46  28 

9569 
9396 
9709 

75    2  17 
42  11  30 
33  10    0 

9543 
9380 
9691 

76  42  31 
43  55  34 
31  33    8 

9593 
9363 
9673 

20 

Sun 

Jupiter 

Antares 

W. 
E. 
E. 

17  36  48 
46     1  12 
aj  49  23 

9369 
9r?4 
9139 

19  21  18 
44  11    5 
81  59  12 

9360 
9134 
9131 

21    5  ,50 
42  20  58 
80    9    0 

8359 
9136 
9131 

22  50  23 
40  30  53 

78  18  48 

9359 
9137 
9139 

21 

Sun 

Jupiter 

AntareK 

W. 

e! 

31  32  54 
31  21  42 
69    8  31 

9368 
9163 
9148 

33  17  14 
29  32  18 
67  18  45 

9379 
9171 
9153 

35     1  29 
27  43    7 
65  29    7 

9377 
9189 
9160 

36  45  37 
25  54  12 
63  39  39 

9389 
9194 
9167 

22 

1 
i 

Sun 
Antares 
cr  Aquile 

W. 

E. 
E. 

45  24  13 

54  35  25 

.101  37    4 

9415 
9916 
9663 

47    7  26 
52  47  21 
99  59  35 

9494 
9998 
9666 

48  50  27 
50  59  35 
98  22    9 

9433 
8941 
9669 

50  33  15 
49  12    9 
96  44  47 

9449 
9956 

9673 

23 

Sun 
Venus 

W. 
W. 

59    3  51 
25  56  28 

S493 
9540 

60  45  14 
27  36  45 

9504 
8599 

62  26  21 
29  17  28 

9517 
8507 

64    7  11 
30  58  31 

8989 
8497 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

J 

Nftine  ftDd  I>ir«etioD 
of  Object. 

Midnight. 

P.L. 

of 

DIff. 

XVJ». 

P.L. 
of 
Diff. 

xvmb 

P.L. 

XXIh 

P.L. 

of 

Dlff. 

10 

Pollux 
Saturn 

Sun 

E. 
E. 
E. 

75  23'43 

82    2  10 

100  52  18 

3091 
3081 
3394 

73  55  23 
80  33  37 
99  29  55 

3086 

.   3074 
3388 

72  26  56 
79    4  56 
98    7  25 

3080 
3067 
3380 

70  58  22 
77  36    6 
96  44  46 

9073 
9060 
3379 

11 

Fomalhaut 

a  Pegasi 

Mars 

Pollux 

Saturn 

Sun 

W. 
W. 
E. 
E. 
E. 
E. 

75  49  50 
61  25  49 
61  20  12 
63  33  28 
70    9  28 
89  49    3 

3949 
3407 
3917 
3038 
3016 
3395 

77  15     1 
62  47  58 
59  54  23 
62    4    2 
68  39  35 
88  25  21 

3936 
3386 
3907 
3099 

3005 
3314 

78  40  28 
64  10  31 
58  28  22 
60  34  25 
67    9  29 
87     I  26 

3999 
3364 
3196 
3091 
9995 
3309 

80    6  11 
65  33  29 
57    2    8 
59    4  38 
65  3^)  10 
85  37  17 

3900 
3343 
3184 
3013 
9984 
3990  : 

12 

Fomnlhaut 

a  Pegasi 

Mars 

Pollux 

Saturn 

Sun 

W. 
W. 
E. 
E. 
E. 
E. 

87  18  45 
72  34  14 
49  47  23 
51  33    0 
58    3  55 
78  32  55 

3141 
3943 
3199 
9968 
9993 
3995 

88  46    5 
73  59  32 
48  19  40 
50    2    7 
56  32    5 
77    7  15 

3197 
3995 
3108 
9958 
9909 
3910 

90  13  42 
75  25  12 
46  51  40 
48  31     2 
54  59  58 
75  41  18 

3114 
3906 
3094 
9949 
9895 
3195 

91  41  35 
76  51   14 

45  23  23 

46  59  45 
53  27  33 
74  15    3 

3100 

3187 : 

3080 
9940  i 
9681  1 
3180  > 

13 

a  Arietis 
Mars 
Pollux 
Saturn 

Sun 

W. 
E. 
E. 
E. 
E. 

40  30    6 
37  57  30 
39  20  43 
45  40  47 
66  59    6 

3199 
3005 
9909 
9806 
3098 

41  57  41 

36  27  23 

37  48  27 
44    6  27 
65  30  54 

3090 
9989 
9897 
9790 
3081 

43  26    3 
34  56  56 
36  16    4 
42  31  46 
64    2  21 

3054 
9973 
9893 
9774 
3064 

44  55    9 

33  26  10 

34  43  36 
40  56  44 
62  33  27 

3019 
9958 

9891  ; 

9767 
3046 

14 

cr  Arietis 
Mars 

Pollux 
Saturn 

Sun 

W. 
E. 
E. 
E. 
E. 

52  30  48 
25  47  27 
27    1  31 
32  56    5 
55    3  21 

9867 
9889 
9990 
9674 
9954 

54    3  49 

24  14  45 

25  29  38 
31  18  50 
53  32  11 

9640 
9869 
9940 
9657 
9935 

55  37  25 

22  41  46 

23  58  10 
29  41   13 
52    0  37 

9814 
9856 
9969 
9640 
9916 

57  11  35 

21  8  31 

22  27  18 
28    3  13 
50  28  39 

9788 
9845 
3010 
9694, 
9897  ; 

15 

a  Arietis 
Aldebaran 

Sun 

W. 
W. 
E. 

65  10  39 
31  55  42 
42  42  41 

9668 

9484 
9809 

66  48    2 
33  37  18 
41     8  16 

9646 
9466 

9763 

68  25  55 
35  19  19 
39  33  26 

9694 
9448 
9764 

70    4  18 
;i7     1  45 
37  58  11 

9609 
9431 
9746 

16 

a  Arietis 
Aldebaran 

Sun 

W. 
W. 

E. 

78  23  12 
45  40    2 
29  55  52 

9505 
9346 
S656 

80    4  18 
47  24  54 

28  18  13 

9487 
9331 
9638 

81  45  49 
49  10    9 
26  40  10 

9470 
9315 
9681 

83  27  45 
50  55  47 
25    1  44 

9453 
9300 
9605 

20 

Sun 

Jupiter 

Antares 

W. 
E. 
E. 

24  34  57 
38  40  51 
76  28  37 

9359 
9140 
9133 

26  19  30 
36  50  53 
74  38  28 

9361 
9144 

9136 

28    4     1 
35    1     1 
72  48  23 

9363 
9149 
9139 

29  48  29 
33  11  17 
70  58  24 

9365 

9155 
9143 

21 

Sun 

Jupiter 

Antares 

W. 
E. 
E. 

38  29  38 
24    5  35 
61  50  22 

9387 
9908 
9175 

40  13  31 
22  17  20 
60    1  17 

9394 
9996 
9184 

41  57  15 
20  29  31 
58  12  25 

9401 
9947 
9193 

43  40  49 
18  42  14 
56  23  47 

9408  1 

9974 

9904 

22 

Sun 
Antare:" 
a  Aquilae 

W. 
E. 
E. 

52  15  50 
47  25    5 
95    7  31 

9451 
9979 
9679 

53  58  12 
45  38  24 
93  30  23 

9461 
9988 

9686 

55  40  20 
43  52    7 
91  53  24 

9479 
9307 
9695 

57  22  13 
42    6  17 
90  16  37 

9489 
9396 
9705 

23 

Sun 
Venus 

W. 
W. 

65  47  44 
32  39  48 

9540 
9491 

672S    1 
34  21  14 

9553 
9487 

69    8     1 
36    2  46 

9566 
9485 

70  47  43 
37  44  20 

9578 
9486 
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GBEENWIOH  M£AN  TIME. 

LUNAR  DISTANCES. 

h 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

Ntme  ftnd  DireoUon 

Noon. 

of 

nib. 

of 

VIb. 

or 

IXJ^ 

of 

1^ 

of  Object. 

Diff. 

J>i1L 

DliT. 

Diit 

23 

Antares 

E. 

40  20  55 

9347 

38  36    4 

JB71 

36  5i4{r' 

9396 

0      1      it 

35    8    6 

9494 

a  Aquile 

E. 

88  40    4 

9716 

87    3  46 

9799 

85  27  44 

9741 

83  51  59 

9756 

24 

Sun 

W. 

72  27    8 

9591 

74    6  15 

9604 

75  45    4 

9616 

77  23  35 

9639 

Vewus 

W. 

39  25  54 

9487 

41    7  25 

9490 

42  48  52 

9494 

44  30  13 

9409 

Spica 

W. 

22  16  48 

9491 

23  58  14 

9«76 

25  40    1 

9467 

27  22    1 

9461 

a  Aquilee 

E. 

75  58  37 

9848 

74  25  11 

9669 

72  52  13 

9893 

71  19  45 

9018 

25 

Sun 

W. 

85  31  36 

9698 

87    8  18 

9719 

88  44  42 

9796 

90  20  47 

9740 

Venus 

W. 

52  54  50 

9535 

54  35  14 

9544 

56  15  26 

9553 

57  55  26 

9569 

Spica 

W. 

35  52  36 

9479 

37  34  29 

9477 

39  16  14 

9485 

40  57  49 

9499 

Jupiter 

W. 

26  22    6 

9486 

28    3  39 

9493 

29  45    2 

9501 

31  26  14 

9510 

a  Aquilse 

E. 

63  45  51 

3064 

62  16  57 

3099 

60  48  46 

3136 

59  21  20 

3174 

Fomalhaut 

E. 

96  23    3 

9654 

94  45  21 

9665 

93    7  54 

9676 

91  30  42 

9688 

26 

Suif 

W. 

98  16  45 

9807 

99  51     4 

9891 

101  25    5 

9834 

102  58  49 

9846 

Veotjs 

W. 

66  12  n 

9610 

67  50  52 

9091 

69  29  19 

9630 

71     7  33 

9640 

J 

Spica 

W. 

49  22  51 

9538 

51     3  12 

9547 

52  43  20 

9557 

54  2:3  14 

9567* 

Jupiter 

W. 

39  48  51 

9561 

41  28  39 

9579 

43    8  12 

9583 

44  47  30 

9595 

a  AquilflB 

E. 

52  16  43 

3419 

50  54  40 

3470 

49  33  42 

3533 

48  13  54 

3599 

Fomalhaut 

E. 

•  83  28  58 

9756 

81  53  32 

9770 

80  18  25 

9786 

78  43  37 

9800 

27 

Suw 

W. 

110  43  22 

9010 

112  15  28 

9999 

113  47  19 

9935 

115  18  54 

9947 

Vewus 

W. 

79  15  18 

9681 

80  52  10 

9701 

82  28  49 

9710 

84    5  15 

9791 

Spica 

W. 

62  39  14 

9618 

64  17  44 

9699 

65  55  59 

9640 

67  34    0 

9649 

Jupiter 

W. 

53    0  12 

9640 

54  38    0 

9660 

56  15  33 

9679 

.57  52  51 

9683 

Fomalhaut 

E. 

70  54  47 

9883 

69  22    6 

9901 

67  49  48 

9990 

66  17  55 

9039 

aPegasi 

E. 

86    0  50 

9919 

84  28  55 

9939 

82  57  17 

9945 

81  25  55 

9960 

28 

Sun 

W. 

122  53    2 

3005 

124  23    8 

3017 

125  53    0 

3097 

127  22  39 

3030 

Venus 

W. 

92    4    5 

9769 

93  39  13 

9779 

95  14    8 

9789 

96  48  50 

9798 

Spica 

W. 

75  40  41 

9700 

77  17  21 

9710 

78  53  47 

9719 

80  30    1 

9799 

Jupiter 

W. 

65  55  46 

9735 

67  31  39 

9745 

69    7  19 

9756 

70  42  46 

9766 

Antares 

W. 

30  38    8 

9899 

32  10  28 

9890 

33  43    0 

9883 

,35  15  41 

9878 

Fomalhaut 

E. 

58  44  47 

3046 

57  15  31 

3070 

55  46  45 

3096 

54  18  31 

3194 

aPegasi 

E. 

73  53  44 

3037 

72  24  17 

3053 

70  55  10 

3071 

69  26  25 

3080 

1 

29 

Spica 

W. 

88  28    0 

9776 

90    2  59 

9786 

91  37  45 

9796 

93  12  19 

1 
9804 

Jupiter 

W. 

78  36  47 

9813 

80  10  58 

9893 

81  44  56 

9839 

as  18  42 

9841 

Antares 

W. 

43    0    0 

9875 

44  32  51 

9876 

46    5  40 

9880 

47  38  25 

9883 

Fomalhaut 

E. 

47    6    6 

3984 

45  41  36 

3394 

44  17  52 

3365 

42  54  56 

3419 

aPegasi 

E. 

62    8  28 

3199 

60  42    9 

3915 

59  16  18 

3939 

57  50  55 

3905 

30 

Jupiter 

W, 

91     4  43 

9884 

92  37  22 

9893 

94    9  50 

9901 

95  42    7 

9900 

Antares 

W. 

55  20  58 

9905 

56  53  11 

9909 

.58  25  18 

2915 

59  57  18 

9990 

Fomalhaut 

E. 

36  14  53 

3716 

34  .58  23 

3799 

33  43  20 

3891 

32  29  51 

3995 

aPegasi 
a  Arietis 

t:. 

50  52    7 

3419 

'    49  30  12 

3455 

48    8  58 

3496 

46  48  29 

3538 

K. 

92  32  12 

9909 

91     1  20 

9977 

89  30  39 

9986 

88    0    8 

9903 

1 

31 

Jupiter 

W. 

103  20  59 

9950 

104  52  15 

9957 

106  2:3  22 

9965 

107  54  19 

9973  ' 

Antares 

W. 

67  35  31 

9950 

'    69    6  47 

9966 

70  37  56 

9961 

72    8  .58 

9966 

a  Arietis 

E. 

80  30  10 

3036 

79    0  42 

3046 

77  31  26 

3055 

76    2  21 

3005 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

^ 

Nftme  and  Direotion 
of  OttJeot. 

Midnight. 

P.L. 

of 

J>ifL 

XVb. 

P.L. 

of 

Diif 

XVIUb. 

P.L. 
of 
Diff. 

XXIb. 

P.L. 
of 
Dlit 

23 

Antares 

E. 

9325    5 

9455 

31  42  4§ 

9480 

30    l'l9 

9588 

28  2045 

9573 

aAquilw 

E. 

82  16  34 

S779 

80  41  30 

9780 

79    6  48 

9808 

77  32  30 

9897 

24 

Sun 

W. 

79    1  47 

8644 

80  39  42 

9658 

82  17  18 

9679 

83  54  36 

9686 

Venus 

W. 

46  11  27 

9505 

47  52  33 

9519 

49  33  29 

9580 

51  14  15 

9587 

Spica 

W. 

29    4    9 

9459 

30  46  20 

9460 

32  28  30 

9469 

34  10  >% 

9467 

a  Aquilfe 

E. 

09  47  49 

9944 

68  16  26 

9971 

66  45  37 

9001 

65  15  25 

3031 

25 

Suif 

W. 

91  56  34 

9753 

93  32    3 

9766 

95    7  15 

9780 

96  42    9 

9794  1 

Venus 

W. 

59  35  13 

9579 

61  14  47 

9581 

62  54    8 

9591 

64  33  16 

9600 

Spica 

W. 

42  39  14 

9500 

44  20  27 

9500 

46    1  28 

9518 

47  42  16 

9597 

Jupiter 

W. 

33    7  13 

9500 

34  47  59 

9530 

36  28  31 

9540 

38    8  48 

9551 

a  Aquilie 

E. 

57  54  40 

3915 

56  28  49 

3960 

55    3  51 

3307 

53  39  48 

3358 

Fomalhaut 

E. 

89  53  46 

9701 

88  17    7 

9714 

86  40  46 

9798 

85    4  43 

9741 

26 

Sun 

W. 

104  32  17 

9859 

106    5  28 

9873 

107  38  22 

9885 

109  11     0 

9898 

Venus 

W. 

72  45  33 

9650 

74  23  20 

9660 

76    0  53 

9671 

77  38  12 

9681 

* 

Spica 

W. 

56    2  54 

9577 

57  42  20 

9588 

59  21  32 

9598 

61    0  30 

9608 

JUPITEK 

W. 

46  26  32 

9006 

48    5  19 

9617 

49  43  51 

9697 

51  22    9 

9638 

a  Aqnilee 

E. 

46  55  19 

3673 

45  38    3 

3753 

44  22  12 

3840 

43    7  51 

3934 

Fomalhaut 

E. 

77    9    9 

9816 

75  35    2 

9831 

74    I  15 

9848 

72  27  50 

9866 

27 

Sun 

W. 

116  50  13 

9959 

118  21  17 

9070 

119  52    7 

9989 

121  22  42 

9994 

Venus 

W. 

85  41  27 

9731 

87  17  26 

9741 

88  53  12 

,    9750 

90  28  45 

9760  1 

Spica 

W. 

69  11  48 

9660 

70  49  22 

9670' 

72  26  42 

9681 

74    3  48 

9690 

Jupiter 

W. 

59  29  54 

9693 

61    6  43 

9704 

62  43  18 

9714 

64  19  39 

97S5 

Fomalhaut 

E. 

64  46  26 

9959 

63  15  22 

9979 

61  44  43 

3001 

60  14  31 

3093 

aPegasi 

E. 

79  54  51 

9973 

78  24    5 

9969 

76  53  38 

3005 

75  23  31 

3091 

28 

Sun 

W. 

128  52    4 

3049 

130  21  16 

3060 

131  50  14 

3071 

133  18  59 

3089 

Venus 

W. 

98  23  20 

9608 

99  57  37 

9818 

101  31  42 

9898 

103    5  :u 

9837 

Spica 

W. 

82    6    2 

9739 

83  41  ,50 

9748 

85  17  26 

9758 

86  52  49 

9767  , 

Jupiter 

W. 

72  18    0 

9775 

73  53     1 

9785 

75  27  49 

9795 

77    2  24 

9804 

Antares 

W. 

36  48  28 

9875 

38  21  19 

9873 

39  54  13 

9873 

41  27    7 

9873 

Fomalhaut 

E. 

52  50  50 

3159 

51  23  43 

3189 

49  57  12 

3914 

48  31  19 

3847 

aPegasi 

E. 

67  58    2 

3108 

66  30    2 

3198 

65    226 

3148 

63  35  14 

3169 

29 

Spica 

W. 

94  46  42 

9813 

96  20  53 

9809 

97  54  52 

9831 

99  28  40 

9839 

Jupiter 

W. 

84  52  17 

9850 

86  25  40 

9859 

87  58  52 

9867 

89  31  53 

9876 

Antares 

W. 

49  11    6 

9887 

50  43  42 

9891 

52  16  13 

9805 

53  48  38 

9899 

Fomalhaut 

E. 

41  32  53 

3463 

40  11  47 

3517 

38  51  42 

3576 

37  32  42 

3649 

aPegasi 

E. 

56  26    2 

3999 

55    1  41 

3391 

53  37  54 

3351 

52  14  42 

3384 

30 

Jupiter 

W. 

97  14  14 

9917 

98  46  11 

9996 

100  17  57 

9934 

101  49  33 

9949 

Antares 

W. 

61  29  11 

9996 

63    0  57 

9931 

64  32  36 

9938 

66    4    7 

9943  1 

Fomalhaut 

E. 

31  18    6 

4119 

30    8  16 

4946 

29    0  33 

4398 

27  55  10 

4575 

a  Pegnsi 
aArietis 

E. 

45  28  47 

3585 

44    9  56 

3635 

42  52    0 

3600 

41  35    2 

3749 

E. 

86  29  47 

3009 

84  59  37 

3010 

83  29  37 

3019 

81  59  48 

3098 

31 

Jupiter 

W. 

109  25    6 

9980 

110  55  44 

9987 

112  26  13 

9994 

113  56  33 

3001 

Antares 

W. 

73  39  53 

9973 

75  10  40 

9979 

76  41  19 

9985 

78  11  50 

9991 

aArietis 

E. 

74  33  28 

3073 

73    4  46 

3083 

71  36  16 

3093 

70    7  58 

3104 

10 
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AT  GREENWICH  APPARENT  NOON. 


Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN»S 


Appftrent 
Right  Aseonsioii. 


h     m       ■ 

10  41  15.94 
10  44  53.45 
10  48  30.68 

10  52  7.65 
10  55  44.37 

10  59  20.87 

11  2  57.18 
11  6  33.31 
11  10  9.28 

11  13  45.12 
11  17  20.85 
11  20  56.48 

11  24  32.02 
11  28  7.50 
11  31  42.94 

11  35  18.35 
11  38  53.73 
11  42  29.12 

11  46  4.53 
11  49  39.99 
11  53  15.49 

11  56  51.05 

12  0  26.71 
12  4  2.47 

12  7  38.36 
12  11  14.40 
12  14  50.61 

12  18  27.01 
12  22  3.62 
12  25  40.47 

12  29  17.58 


DIftfor 
IHonr. 


9.069 
9.057 
9.046 

9.036 
9.026 
9.0  J  7 

9.009 
9.002 
8.996 

8.99] 
8.987 
8.983 

8.980 
8.978 
8.976 

8.975 
8.975 
8.976 

8.977 
8.979 
8.981 

8.984 
8.988 
8.993 

8.999 
9.006 
9.013 

9.022 
9.031 
9.041 

9.052 


Appwent 
DeoUnkUoD. 

out  for 
IHonr. 

N.  8  18  48'.0 
7  56  58.2 
7  35    0.7 

-54.41 
54.74 
55.05 

7  12  55.9 
6  50  44.0 
6  28  25.3 

-55.35 
55.64 
55.92 

6    6    0.2 

'    5  43  29.0 

5  20  51.9 

-56.18 
56.43 
56.66 

4  58    9.3 
4  35  21.6 
4  12  28.9 

-56.88 
57.08 
57.28 

3  49  31.8 
3  26  30.5 
3    3  25.4 

-57.46 
57.63 

57.78 

2  40  16.7 
2  17     4.8 
1  53  50.1 

-57.92 
58.05 
58.16 

I  30  33.0 
1     7  13.8 
0  43  52.9 

-58.25 
58.33 
58.40 

N.  0  20  30.6 

S.   0    2  52.7 

0  26  16.7 

-58.45 

58.48 
58.50 

0  49  41.0 

1  13     5.3 
1  36  29.2 

-58.51 
58.50 
58.48 

1  59  52.4 

2  23  14.6 
2  46  35.4 

-58.44 
58.39 
58.32 

S.   3     9  54.4 

-58.25 

Semi- 
dUmefcer. 


SlderMl 
Time  of 
Semi- 
diameter 
PMeing 
Meridian 


15  53.68 
15  53.91 
15  54.15 

15  54.38 
15  54.62 
15  54.86 

15  55.10 
15  55.34 
15  55.58 

15  55.82 
15  56.07 
15  56.32 

15  56.57 
15  56.82 
15  57.08 

15  57.34 
15  57.60 
15  57.86 

15  58.13 
15  58.40 
15  58  67 

15  58.94 
15  59.22 
15  59.50 

15  59.78 

16  0.06 
16    0.34 

16  0.62 
16  0.90 
16     1.18 

16     1.46 


64.42 
64.38 
64.34 

64.30 
64.26 
64.22 

64.19 
64.17 
64.14 

64.12 
64.10 
64.08 

64.07 
64.06 
64.05 

64.05 
64.05 
64.06 

64.06 
64.07 
64.08 

64.09 
64.11 
64.13 

64.15 
64.18 
64.21 

64.24 
64.28 
64.32 

64.36 


Eqoatioiiot 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 


0  3.85 
0  22.85 

0  42.12 

1  1.65 
1  21.42 

1  41.42 

2  1.61 
2  21.98 

2  42.50 

3  3.15 
3  23.91 

3  44.78 

4  5.73 
4  26.75 

4  47.81 

5  8.91 
5  30.01 

5  51.12 

6  12.20 
6  33.24 

6  54.28 

7  15.16 
7  36.00 

7  56.74 

8  17.34 
8  37.80 

8  58.09 

9  18.19 
9  38.07 
9  57.72 

10  17.11 


Diff:  for 
1  Hoar. 


0.785 
0.797 
0.808 

0.818 
0.828 
0.837 

0.844 
0.852 
0.a58 

0.863 
0.867 
0.871 

0.874 
0.876 
0.878 

0.879 
0.879 
0.878 

0.877 
0.875 
0.873 

0.870 
0.866 
0.861 

0.855 
0.848 
0.841 

0.832 
0.923 
0.813 

0.802 


NoTB.— The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  0*.18  fh>m  the  sidereal  time. 

The  sign  ~  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  decreasing ; 
south  declinations,  increasing. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

1 

4 

1 
1 

1 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Diff.  for 
1  Hour. 

Sidaraal 

Time. 

or 

of 
Mean  Sun. 

Apparent 
Bight  Atoentioo. 

Diff.  for 
1  Hoar. 

9.071 
9.059 
!).048 

Apparent 
DeolinaUoD. 

Diff.  for 
I  Hour. 

Thur. 
Frid. 
Sat. 

1 

2 
3 

h         ID           B 

10  41  15.95 
10  44  53.50 
10  48  30.78 

N.  8  18  48.0 
7  56  57.9 
7  35    0.1 

-54!42 
54.75 
55.06 

m        8 

0    3.85 
0  22.85 
0  42.13 

0*785 
0.797 
0.808 

b      m       s 

10  41  19.80 
10  45  16.36 
10  49  12.91 

sew. 

Mon. 
Tues. 

4 
5 
6 

10  52    7.80 
10  55  44.57 
10  59  21.12 

9.038 
9.028 
9.019 

7  12  55.0 
6  50  42.8 
6  28  23.8 

-55.36 
55.65 
55.93 

1     1.66 
1  21.44 
1  41.44 

0.818 
0.828 

o.a<7 

10  53    9.46 

10  57    6.01 

11  1     2.57 

Wed. 
Thur. 
Frid. 

7 
8 
9 

11     2  57.48 
11     6  33.66 
11  10    9.69 

9.011 
9.004 
8.998 

6     5  58.4 
5  43  26.8 
5  20  49.4 

-56.19 
56.44 
56.67 

2     1.64 
2  22.01 
2  42.53 

0.844 
0.852 

0.858 

11     4  59.12 
11     8  55.67 
11  12  52.22 

Sat. 

SUN. 

Mon. 

10 
11 
12 

11   13  45.58 
11   17  21.36 
11  20  57.04 

8.993 
8.989 
8.985 

4  58     6.5 
4  35  18.4 
4  12  25.4 

-56.89 
57.10 
57.30 

3     3.19 
3  23.96 
3  44.83 

0.863 
0.867 
0.871 

11   16  48.77 
11  20  45.32 
11  24  41.87 

Tues. 
,  Wed. 
,  Thur. 

13 
14 
15 

11  24  32.63 
11  28    8.16 
11  31  43.65 

8.982 
8.980 
8.978 

3  49  27.9 
3  26  26.3 
3    3  20.8 

-57.48 
57.65 
57.80 

4    5.79 
4  26.82 
4  47.88 

0.874 
0.876 
0.878 

11  28  38.42 
11  32  34.98 
11  36  31.53 

Frid. 
Sat. 

\SUN. 

1 

16 
17 

18 

11  35  19.11 
11  38  54.55 
11  42  29.99 

8.977 
8.977 
8.978 

2  40  11.7 
2  16  59.5 
1  53  44.5 

-57.94 
58.07 
58.18 

5    8.98 
5  30.09 
5  51.20 

0.879 
0.879 
0.879 

11  40  28.09 
11  44  24.64 
11  48  21.19 

1  Mon. 

:  Tues. 

Wed. 

19 
20 
21 

11  46     5.45 
11  49  40.96 
11  53  16.52 

8.979 
8.981 
8.983 

1  30  27.1 
1     7     7.5 
0  43  46.2 

-58.27 
58.35 
58.42 

6  12.29 
6  33.33 
6  54.32 

0.877 
0.875 
0.873 

11  52  17.74 

11  56  14.29 

12  0  10.84 

Thur. 
;  Frid. 
Sttt. 

22 
23 
24 

11  56  52.13 

12  0  27.84 
12    4    3.65 

8.986 
8.990 
8.995 

N.  0  20  23  6 

S.    0     3    0.1 

0  26  24.4 

-58.47 
58.50 
58.52 

7  15.26 
7  36.11 
7  56.85 

0.870 
0.866 
0.861 

12    4    7.40 
12    8    3.95 
12  12    0.51 

SUN 

Mon. 

Tues. 

25 
26 
27 

12    7  39.60 
12  11  15.69 
12  14  51.95 

9.001 
9.008 
9.015 

0  49  49.1 
•     1   13  13.7 

1  36  38.0 

-58.5:^ 
58.52 
58.50 

8  17.46 
8  37.92 
8  58.21 

0.855 
0.848 
0.841 

12  15  57.06 
12  19  53.61 
12  23  50.16 

Wed. 
Thur. 
Frid. 

28 
29 
30 

12  18  28.40 
12  22    5.07 
12  25  41.97 

9.024 
9.033 
9.043 

2    0     1.5 
2  23  24.0 
2  46  45.1 

-58.46 
58.41 
58.34 

9  18.31 
9  38.19 
9  57.85 

0.832 
0.823 
0.813 

12  27  46.71 
12  31  43.26 
12  35  39.82 

Sat 

31 

12  29  19.13 

.9.054 

S.    3  10     4.4 

-58.26 

10  17.24 

hat  for  apparent 
M  that  north  dec 

0.802 

noon. 
Unations 

12  39  36.37 

NOTB.— Th 
Th 
arc 

1 

e  sign  —  prefixed  to  the  hourl: 
decreasing;  soath  dedinatio 

may  be  assumed  the 
f  change  of  deolinati< 
Ds,  increasing. 

same  as  t 
>nindicat4 

Diff:  for  1  Hour, 
+  9-.8565, 
(Table  HL) 
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AT  GEEENWICH  MEAN  NOON. 

A 

i 

THE  SUN'S 

• 

S 

|S 

Logftrifhm 

• 
o 

t 

1 

•s 

TEITB  LONOITDDB. 

Difll  for 
IHonr. 

LATITUDB. 

of  the 

Badiut  Yeotor 

of  the 

Earth. 

DiAfor 
1  Honr. 

MeMiTiBie 

of 

Sideraa  Noon. 

X 

V 

1 

2 
3 

244 
245 
246 

158  42  10.'3 

159  40  16.3 

160  38  24.0 

41  47.7 
39  53.6 
38     1.2 

145!22 
145.29 
145.36 

-f  0.16 
-f  0.03 

-  0.09 

0.0037695 
0.0036634 
00035569 

-44.1 
44.3 
44.5 

h      m      ■ 
13  16  29.36 
13  12  33.45 
13    8  37.54 

4, 

5 

6 

247 
248 
249 

161  36  33.5 

162  34  44.8 

163  32  58.0 

36  10.6 
34  21.8 
32  34.9 

145.43 
145.51 
145.59 

-0.19 
0.26 
0.31 

0.0034499 
0.0033424 
0.0032344 

-44.7 
44.9 
45.1 

13    4  41.64 
13    0  45.73 
12  56  49.82 

7 
8 
9 

250 
251 
252 

164  31   13.2 

165  29  30.4 

166  27  49.7 

30  50.1 
29    7.2 
27  26.4 

145.67 
145.76 
145.85 

-0.33 
0.32 
0.28 

0.0031258 
0.0030166 
0.0029066 

-45.4 
45.7 
46.0 

12  52  53.92 
12  48  58.01 
12  45    2.10 

10 
11 
12 

253 
254 
255 

167  26  11.2 

168  24  34.7 

169  23    0.3 

25  47.8 
24  11.2 
22  36.7 

145.94 
146.02 
146.11 

-  0.21 

0.12 

-0.01 

0.0027958 
0.0026841 
0.0025714 

-46.4 
46.8 
47.2 

12  41     6.19 
12  37  10.29 

12  33  14.40 

j 

13 
14 
15 

256 
257 
258 

170  21  28.0 

171  19  57.9 

172  18  29.9 

21     4.3 
19  34.1 
18    6.0 

146.20 
146.29 
146.38 

-f  0.12 
0.26 
0.41 

0.0024576 
0.0023426 
0.0022264 

-47.7 

48.2 
48.7 

12  29  18.49 
12  25  22.58 
12  21  26.67 

16 
17 

18 

259 
260 
261 

173  17    3.9 

174  15  39.9 

175  14  17.9 

16  39.9 
15  15.9 
13  53.8 

146.46 
146.54 
146.62 

+  0.54 
0.65 
0.74 

0.0021088 
0.0019898 
0.0018696 

-49.2 
49.8 
50.3 

12  17  80.76 
12  13  34.85  ' 
12    9  38.94 

19 
20 
21 

262 
263 
264 

176  12  57.8 

177  11  39.5 

178  10  23.0 

12  33.6 

11  15.2 

9  58.6 

146.70 
146.78 
146.85 

+  0.81 
0.86 
0.88 

0.0017484 
0.0016262 
0.0015028 

-50.7 
51.2 
51.6 

12    5  43.04 
12     1  47.14 

11  57  51.23 

1 

22 
23 
24 

265 
266 
267 

179  9    8.2 

180  7  55.1 

181  6  43.8 

8  43.8 
7  30.6 
6  19.2 

146.92 
146.99 
147.07 

+  0.86 
0.81 
0.74 

0.0013784 
0.0012532 
0.0011274 

-52.0 
52.3 
52.5 

11  53  55.32  ; 
11  49  59.42 
11  46    3.51  ! 

25 
26 
27 

268 
269 
270 

182  5  34.3 

183  4  26.4 

184  3  20.3 

5    9.5 
4     1.6 
2  55.5 

147.14 
147.21 
147.28 

+  0.64 
0.52 
0.40 

0.0010011 
0.0008745 
0.0007479 

-52.7 
52.8 
52.8 

11  42    7.60 
11  38  11.69 
11  34  15.79 

28 
29 
30 

271 
272 
273 

185  2  16.0 

186  1   13.5 
186  60  12.8 

1  51.1 

0  48.5 

59  47.7 

147.35 
147.43 
147.51 

+  0.27 

0.15 

+  0.03 

0.0006213 
0.0004948 
0.0003686 

-52.8 
52.7 
52.5 

11  30  19.89 
11  26  23.98 
11  22  28.07 

31 

274 

187  59  14.0 

58  48.8 

147.59 

-0.08 

0.0002428 

-52.3 

11  18  32.17 

NOTB^— The 
tbe 

Dumbera  in  oaltunn 
mean  equinox  of  Jm 

BQAiy  0*.0. 

le  equinox  of  tho  date;  in  ooloi 

nnV.to 

DUt  for  1  Hour, 
— 9«.8296. 
(Table  n.) 
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GRF,F.NWIOH  MEAN  TIME. 

• 

THE  MOON'S 

1 
1 

SBlflDIAHXTBB. 

HOBIZOMTAL 

PABALLAX. 

UPPBR  TRANSIT. 

AOB. 

Koon. 

IQdnlght. 

KOOD. 

Diff.  for 
IHonr. 

Hldziight. 

DUf.  tor 
1  Honr. 

Heridiao  of 
Qreeiiwicli. 

DUE  for 
1  Ilonr. 

Noon. 

1 
2 
3 

14  58!2 
14  52.9 
14  48.8 

1            II 

14  55.4 
14  50.7 
14  47.2 

1      II 
54  49.4 
54  30.0 
54  14.9 

-0'.89 
0.78 
0.53 

54'  39.2 
54  21.9 
54    9.1 

II 
-0.81 
0.63 
0.42 

h      m 

11  41.7 

12  25.9 

13  8.6 

m 

1.87 
1.60 
1.76 

13.3 
14.3 
15.3 

4 
5 
6 

14  46.0 
14  44.9 
14  45.6 

14  45.2 
14  45.0 
14  46.7 

54    4.7 
54    0.5 
54    3.2 

-0.30 
-0.04 
+0.87 

54     1.8 
54    0.9 

54    7.4 

-0.18 

+0.11 

0.44 

13  50.6 

14  32.5 

15  14.8 

1.74 
1.76 
1.79 

16.3 
17.3 
18.3 

7 
8 
9 

14  48.4 

14  53.7 

15  1.5 

14  50.8 

14  57.3 

15  6.4 

54  13.7 

54  33.0 

55  1.7 

+0.62 
1.00 
1.39 

54  22.2 

54  46.2 

55  19.5 

+0  80 
1.20 
1.58 

15  58.4 

16  43.7 

17  31.4 

1.85 
1.94 
3.04 

19.3 
20.3 
21.3 

10 
11 
12 

15  11.8 
15  24.5 
15  39.0 

15  17.9 
15  31.5 
15  46.7 

55  39.6 

56  26.0 

57  19.3 

+1.76 
2.09 
2..33 

56     1.8 

56  51.9 

57  47.7 

+1.93 
2.22 
2.38 

18  21.6 

19  14.4 

20  9.2 

S!.I6 
8.85 
8.38 

22.3 
23.3 
24.3 

13 
14 
15 

15  54.6 

16  10.1 
16  24.1 

16    2.4 
16  17.4 
16  30.1 

58  16.5 

59  13.5 

60  5.0 

+2.40 
2.29 
1.94 

58  45.3 

59  40.3 

60  26.9 

+2.38 
2.15 
1.68 

21  5.4 

22  2.1 
22  58.7 

8.36 
8.36 
8.34 

25.3 
26.3 
27.3 

16 
17 
18 

16  35.1 
16  41.7 
16  43.2 

16  39.0 
16  43.2 
16  42.0 

60  45.3 

61  9.8 
61   15.3 

+1.37 
+0.63 
-0.18 

60  59.8 

61  15.0 
61  10.7 

+1.02 
+0.23 
-0.58 

23  54.6 

6 
0  50.1 

8.38 
8.30 

28.3 

29.3 

0.9 

19 
20 
21 

16  39.5 
16  31.2 
16  19.6 

16  35.8 
16  25.7 
16  12.9 

61     1.5 
60  31.0 
59  48.3 

-0.94 
1.55 
1.96 

60  48.1 
60  10.9 
59  24.0 

-1.27 
1.78 
2.08 

1  45.4 

2  40.7 

3  36.2 

8.30 
8.30 
8.38 

1.9 
2.9 
3.9 

22 
23 
24 

16    6.0 
15  51.8 
15  38.1 

15  58.9 
15  44.8 
15  31.6 

58  58.5 
58    6.4 
57  16.0 

-2.15 
2.15 
2.02 

58  32.5 
57  40.8 
56  52.3 

-2.17 
2.10 
1.92 

4  31.8 

5  27.1 

6  21.5 

8.38 
8.89 
8.84 

4.9 
5.9 
6.9 

25 
26 
27 

15  25.5 
15  14.6 
15    5.4 

15  19.8 
15    9.7 
15     1.4 

56  29  9 
55  49.6 
55  15.8 

-1.81 
1.55 
1.27 

56    9.0 
55  31.9 
55     1.4 

-1.68 
1.41 

i.ir 

7  14.4 

8  5.1 
8  53.5 

8.16 
8.06 
1.97 

7.9 
8.9 
9.9 

28 
29 
30 

14  57.9 
14  52.2 
14  48.0 

14  54.8 
14  49.9 
14  46.5 

54  48.5 
54  27.4 
54  12.1 

-1 .01 
0.75 
0.53 

54  37.2 
54  19.1 
54     6.4 

-0.88 
0.64 
0.42 

9  39.8 

10  24.1 

11  7.0 

1.88 
1.81 
1.76 

10.9 
11.9 
12,9 

31 

14  45.3 

14  44.4 

54    2.0 

-0.31 

53  58.9 

-0.20 

11  49.0 

1.74 

13.9 

\ 
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GEBBNWIOH  MBAK  TIMB. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECIiTNATION. 

Hoar. 

RightABoension. 

Diff.for 
IMinutc. 

Deolination. 

DiiLfor 
IMinnte. 

Hoar. 

Bight  Ascensioxi. 

DiAfor 
lliinato. 

Declination. 

Diff.for 
iMinate. 

TH 

CTESDj 

lY  1. 

SATURDAY  3. 

h    m      1 

1 

O         1        If 

ft 

h    m      8 

a 

O          i         It 

M 

0 

22    1  35.01 

0.0179 

S.I2  58    4.0 

7.934 

0 

23  35  13.80 

1.8954 

S.  5  48    1.9 

9.710 

1 

22    3  35.99 

S.0148 

12  50    6.3 

7.988 

1 

23  37    7.47 

1.8936 

5  38  18.7 

9.730 

2 

22    5  36.78 

8.0117 

12  42    5.4 

8.049 

2 

23  39    1.03 

1.8918 

5  28  34.3 

9.750 

3 

22    7  37.39 

9.0086 

12  34     1.3 

8.095 

3 

23  40  54.49 

1.8901 

5  18  48.7 

9.769 

4 

22    9  37.81 

9.0064 

12  25  54.0 

8.147 

4 

23  42  47.85 

1.8885 

5    9    2.0 

9.787 

5 

22  11  38.04 

3.0093 

12  17  43.7 

8.197 

5 

2:)  44  41.11 

1.^69 

4  59  14.3 

93)3 

6 

22  13  38.08 

1.9999 

12    9  30.4 

8.947 

6 

23  46  34.28 

1.8853 

4  49  25.6 

9.890 

7 

22  15  37.94 

1.9969 

12     1  14.1 

8.9»7 

7 

23  48  27.35 

1.8838 

4  39  35.9 

9.837 

8 

22  17  37.62 

1.9939 

11  52  54.8 

8.346 

8 

23  50  WM 

1.8884 

4  29  45.2 

9.853 

9 

22  19  37.12 

1.9909 

11  44  32.6 

8.394 

9 

23  52  13.24 

1.8809 

4  19  53.6 

9.867 

10 

22  21  36.44 

1.9879 

11  36    7.5 

8.449 

10 

23  54    6.05 

1.8795 

4  10    1.2 

0.88] 

11 

22  23  a'>.58 

1.9649 

11  27  39.6 

8.488 

11 

23  55  58.78 

1.8789 

4    0    7.9 

9.895 

12 

22  25  34.54 

1.9819 

11  19    9.0 

8.533 

12 

23  57  51.43 

1.8768 

3  50  13.8 

9JX)7 

13 

22  27  33.a3 

1.9783 

11  10  35.6 

8Ji79 

13 

23  59  44.00 

1.8755 

3  40  19.0 

9.919 

14 

22  29  31.94 

1.9754 

11     1  59.5 

8.693 

14 

0    1  36.49 
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9.3796 

4  32  31.2 

13JiOO 

23 

15  25  53.73 

9.3938 

13  25  22.7 

9.996 

i24 

13  33  45.85 

9.3797 

S.  4  45    0.1 

19.463 

24 

15  28  17.37 

9.3949 

S.13  34  33.4 

9.131 
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GBBENWIOH  MBAU  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BightA^cexnloik 

Diff-for 
IHinato. 

Declination. 

Diir.for 
IMinntA 

Hour. 

BightAsoension. 

IMftfor 
1  Minute. 

DeoUsfttion. 

Difllfor 
IMinnte. 

WEI 

)NESD 

AY  21. 

FEIDAY  23. 

b    m      8 

8 

o        1       n 

II 

h    m      8 

8 

o       1       u 

If 

0 

15  28  17.37 

9.3949 

S.13  34  33.4 

9.131 

0 

17  23    6.92 

9.3783 

S.  18  50    2.6 

3.841 

1 

15  30  41.03 

9J945 

13  43  38.4 

9.034 

1 

17  25  29.58 

9.3771 

18  53  49.5 

3.7» 

2 

15  33    4.71 

9.3947 

13  52  37.5 

8.936 

2 

17  27  52.17 

9.3758 

18  57  29.3 

3.604 

3 

15  35  28.40 

9.3949 

14    1  30.7 

8.837 

3 

17  30  14.68 

9.3745 

19    1    2.0 

3.486 

4 

15  37  52.10 

9.3959 

14  10  18.0 

8.739 

4 

17  32.37.11 

9.3739 

19    4  57.6 

3.368 

5 

15  40  15.82 

9.3954 

14  18  59.4 

8.640 

5 

17  34  59,46 

9.3718 

19    7  46.2 

tJKl 

6 

15  42  39.55 

9.3956 

14  27  34.8 

8.540 

6 

17  37  21.73 

9.3704 

19  10  57.7 

3.139 

7 

15  45    3.29 

9.3957 

14  36    4.2 

8.438 

7 

17  39  43.91 

9.3689 

19  14    2.1 

3.014 

8 

15  47  27.04 

9.3959 

14  44  27.4 

8.336 

8 

17  42    6.00 

9.^4 

19  16  59.4 

8.897 

9 

15  49  50.80 

9.3961 

14  52  44.5 

8.933 

9 

17  44  28.00 

9.3858 

19  19  49.7 

9.779 

10 

15  52  14.57 

9.396i} 

15    0  55.4 

8.199 

10 

17  46  49.90 

9.3649 

19  22  32.9 

9.661 

11 

15  54  38.34 

9.3963 

15    9    0.0 

8.095 

11 

17  49  11.70 

9.3696 

19  25    9.0 

9J^ 

12 

15  57    2.12 

9.3963 

15  16  58.4 

7.991 

12 

17  51  33.41 

9.3609 

19  27  38.1 

9.496 

13 

15  59.25.90 

9.3963 

15  24  50.5 

7.815 

13 

17  53  55.01 

9.3599 

19  30    0.1 

9.308 

14 

16     1  49.68 

9.3964 

15  32  36.2 

7.708 

14 

17  56  16.51 

9.3574 

19  32  15.1 

9.191 

15 

16    4  13.47 

9.3965 

15  40  15.5 

7.609 

15 

17  58  37.90 

9J566 

19  34  23.0 

9.073 

16 

16    6  37.26 

9.3964 

15  47  48.4 

7.495 

16 

18    0  59.18 

9.3537 

19  36  23.9 

1957 

17 

16    9    1.04 

9.3963 

15  55  14.9 

7.387 

17 

18    3  20.34 

9.3517 

19  38  17.8 

1.830 

18 

16  11  24.82 

9.3969 

16    2  34.9 

7.978 

18 

18    5  41.39 

9.3498 

19  40    4.6 

1.793 

19 

16  13  48.59 

9.3969 

16    9  48.3 

7.169 

19 

18    8    2.32 

9.3478 

19  41  44.5 

1.607 

20 

16  16  12.36 

9.3961 

16  16  55.2 

7.060 

20 

18  10  23.13 

9.3457 

19  43  17.4 

1.490 

21 

16  18  36.12 

9.3959 

16  23  55.5 

6.950 

21 

18  12  43.81 

9.3437 

19  44  43.3 

1J74 

22 

16  20  59.87 

9.3957 

16  30  49.2 

6.839 

22 

18  15    4.37 

9.3416 

19  46    2.3 

1.956 

23 

16  23  23.61 
THl 

9.3955 

JESDJ 

S.  16  37  36.2 
lY  22, 

6.797 

23 

18  17  24.80 
SAl 

9.3394 

8.19  47  14.3 
lY24. 

1.149 

0 

16  25  47.33 

9.3959 

8.16  44  16.5 

6.616 

0 

18  19  45.10 

9.3379 

8.19  48  19.4 

1.097 

1 

16  28  11.03 

9.3949 

m  50  50.1 

6.504 

1 

18  22    5.26 

9.3349 

19  49  17.6 

0.919 

2 

16  30  34.72 

9.3946 

16  57  17.0 

6.391 

2 

18  24  25.29 

9.3396 

19  50    8.9 

0.797 

3 

16  32  58.39 

9.3943 

17    3  37.1 

6.978 

3 

18  26  45.18 

9U)303 

19  50  51^.3 

0.683 

4 

16  35  22.04 

9.3939 

17    9  50.4 

6.165 

4 

18  29    4.93 

9.3980 

19  51  30.9 

0.569 

5 

16  37  45.66 

9.3934 

17  15  56.9 

6.059 

5 

18  31  24.54 

9.3956 

19  52     1.6 

0.455 

6 

16  40    9.25 

9.3930 

17  21  56.6 

5.938 

6 

18  33  44.00 

9.3931 

19  52  25.5 

0.349 

7 

16  42  32.82 

9.3995 

17  27  49.4 

5.893 

7 

18  36    3.31 

S.3906 

19  52  42.6 

0.999 

8 

16  44  56.35 

9.3919 

17  33  35.3 

5.708 

8 

18  38  22.47 

9.3181 

19  52  52.9 

0.116 

9 

16  47  19.85 

9.3914 

17  39  14.4 

5.594 

9 

18  40  41.48 

9.3155 

19  52  5(5.5 

-0.003 

10 

16  49  43.32 

9.3908 

17  44  46.(> 

5.478 

10 

18  43    0.33 

9.3199 

19  52  53.3 

+0.109 

11 

16  52    6.75 

9.3909 

17  50  11.8 

5.369 

11 

18  45  19.03 

9.3:03 

19  52  43.4 

0.991 

12 

16  54  30.14 

9.3895 

17  55  30.0 

5.946 

12 

18  47  37.57 

9.3076 

19  52  26.8 

0.339 

13 

16  56  53.49 

9.3888 

18    0  41.3 

5.130 

13 

18  49  55.94 

9.3048 

19  52    3.5 

0.443 

14 

16  59  16.80 

9.3881 

18    5  45.6 

5.013 

14 

18  52  14.15 

9.3091 

19  51  33.6 

0.553 

15 

17    1  40.06 

2.3OT3 

18  10  42.9 

4.897 

15 

18  54  32.19 

9.9993 

19  50  57.1 

0.663 

16 

17    4    3.27 

9.3864 

18  15  33.3 

4.781 

16 

18  56  50.07 

9.9965 

19  50  14.0 

0.773 

17 

17    6  26.43 

9.3856 

18  20  16.6 

4.664 

17 

18  59    7.77 

9.9936 

19  49  24.3 

0.889 

18 

17    8  49.54 

9.3847 

18  24  52.9 

4.546 

18 

19     1  25.30 

9.9907 

19  48  28.1 

0.991 

19 

17  11  12.60 

9.3837 

18  29  22.1 

4.499 

19 

19    3  42.66 

9.9878 

19  47  25.4 

1.099 

20 

17  13  a5.59 

9.3897 

18  33  44.3 

4.319 

20 

19    5  59.84 

9.9848 

19  46  16.2 

1.907 

21 

17  15  58.52 

9.3817 

18  37  59.5 

4.194 

21 

19    8  16.84 

9.9818 

19  45    0.5 

1.315 

22 

17  18  21.39 

9.3806 

18  42    7.6 

4.076 

22 

19  10  33.66 

9.9788 

19  43  38.4 

1.499 

23 

17  20  44.19 

9.3794 

18  46    8.6 

3.958 

23 

19  12  50.30 

9.9757 

19  42    9.9 

1.598 

24 

17  23    6.92 

9.3783 

S.18  50    2.6 

3.841 

24 

19  15    6.75 

9.9797 

8.19  40  35.1 

1.633 
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GEBEBTW^IOH  MEAN  TDIB. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RlghtAwsension. 

Diftfor 
iMinate. 

DeoUnatioii. 

Dlftfor 
iMinnte. 

Hour 

Bight  ABoeiuioiL 

Diitfor 
IHinute. 

DUtfor 
IMinnte. 

ST 

JNDA1 

I  25. 

TUESDAY  2T. 

h    m     8 

8 

O          1         II 

II 

h    m      8 

8 

S.1^31  18.4 

II 

0 

19  15    6.75 

9.9797 

S.19  40  35.1 

1.633 

0 

21     0  15.45 

9.1049 

tJWI 

1 

19  17  23.02 

9.9606 

19  38  53.9 

1.730 

1 

21     2  21.59 

9.1006 

16  25  15.7 

6.089 

2 

19  19  39.10 

9.9664 

19  37    6.4 

1.843 

2 

21     4  27.52 

9.0070 

16  19    8.6 

6.156 

3 

19  21  54.99 

9.9639 

19  35  12.7 

1.048 

3 

21    6  33.23 

9.0034 

16  12  57.1 

6.998 

4 

19  24  10.69 

9.9601 

19  33  12.7 

sum 

4 

21    8  38.73 

9.0898 

16    6  41.2 

6.301 

5 

19  26  26.20 

9.9509 

19  31    6.5 

9.156 

5 

21  10  44.01 

9.0869 

16    0  21.0 

6.373 

6 

19  28  41.51 

9.9536 

19  28  54.1 

9.957 

6 

21  12  49.07 

9.0896 

15  53  56.4 

6.445 

7 

19  30  56.63 

9.9S03 

19  26  35.6 

9.359 

7 

21  14  53.92 

9.0791 

15  47  27.6 

6.515 

8 

19  33  11.55 

9.9470 

19  24  11.0 

9.461 

8 

24  16  58.56 

9.0755 

15  40  54.6 

6.585 

9 

19  35  26.27 

9.9437 

19  21  40.3 

9.569 

9 

21  19    2.98 

9.0719 

15  34  17.4 

6.654 

10 

19  37  40.79 

9.9403 

19  19    3.5 

9.663 

10 

21  21    7.19 

9.0684 

15  27  36.1 

6.799 

11 

19  39  55.11 

9.9370 

19  \Q  20.7 

9.763 

11 

21  23  11.19 

9.0649 

15  20  50.7 

6.790 

12 

19  42    9.23 

9J9336 

19  13  31.9 

9.863 

12 

21  25  14.98 

p.0614 

15  14     1.3 

6.857 

13 

19  44  23.14 

9.9309 

19  10  37.2 

9.961 

13 

21  27  18.56 

9.0579 

15    7    7.9 

6.993 

14 

19  46  36.85 

9.9967 

19    7  36.6 

3.058 

14 

21  29  21.93 

9.0545 

15    0  10.5 

6.989 

15 

19  48  50.35 

9.9939 

19    4  30.2 

3.156 

15 

21  31  25.10 

9.0511 

14  5:3    9.2 

7.053 

16 

19  51    3.64 

9.9196 

19    1  17.9 

3.953 

16 

21  33  28.06 

9.0476 

14  46    4.1 

7.117 

17 

19  53  16.73 

9.9164 

18  57  59.8 

3.349 

17 

21  a5  30.81 

9.0449 

14  38  55.1 

7.181 

18 

19  55  29.61 

9.9199 

18  54  36.0 

3.444 

18 

21  37  33.36 

9.0408 

14  31  42.3 

7.944 

19 

19  57  42.28 

9.9093 

18  51    a5 

3.539 

19 

21  39  35.71 

9.0375 

14  24  25.8 

7.306 

20 

19  59  54.73 

9.9057 

18  47  31.3 

3.633 

20 

21  41  37.86 

9.0341 

14  17    5.6 

7J67 

21 

20    2    6.97 

9.9099 

18  43  50.5 

3.798 

21 

21  43  39.80 

9.0307 

14    9  41.7 

7.498 

22 

20    4  19.00 

9.1987 

18  40    4.0 

3.899 

22 

21  45  41.54 

9.0974 

14    2  14.2 

7.488 

23 

20    6  30.82 
M( 

9.1059 

)NDA^ 

S.18  36  11.9 
r  26. 

3.914 

23 

21  47  43.09 
WEE 

9.0949 

>NESD 

S.13  54  43.2 
AY  28. 

7.547 

0 

20    8  42.42 

9.1916 

S.18  32  14.3 

4.005 

0 

21  49  44.44 

9.0909 

S.13  47    8.6 

7.606 

1 

20  10  53.81 

9.1880 

18  28  11.3 

4.096 

1 

21  51  45.60 

9.0177 

13  39  30.5 

7.663 

2 

20  13    4.98 

9.1843 

18  24    2.8 

4.187 

2 

21  53  40.56 

9.0144 

13  31  49.0 

7.790    - 

3 

20  15  15.93 

9.1807 

18  19  48.9 

4.977 

3 

21  55  47.32 

9.0111 

13  24    41 

7.777 

4 

20  17  26.67 

9.1779 

18  15  29.6 

4.366 

4 

21  57  47.89 

9.0080 

13  16  15.8 

7.639 

5 

20  19  37.19 

9.1735 

18  11     5.0 

4.454 

5 

21  59  48.28 

9.0049 

13    8  24.2 

7.887 

6 

20  21  47.49 

9.1606 

18    6  35.1 

4.549 

6 

22     1  48.48 

9.0017 

13    0  29.3 

7.949 

7 

20  2:j  57.57 

9.1669 

18    2    0.0 

4.699 

7 

22    3  48.49 

1.9986 

12  52  31.2 

7.905 

8 

20  26    7.43 

9.1695 

17  57  19.6 

4.716 

8 

22    5  48.31 

1.9935 

12  44  29.9 

8J>48 

9 

20  28  17.07 

9.1580 

17  52  34.0 

4.809 

9 

22    7  47.95 

1.9995 

12  36  25.4 

8.101 

10 

20  30  26.50 

9.1553 

17  47  4.3.3 

4.887 

10 

22    9  47.41 

1.0894 

12  28  17.8 

8.159 

11 

20  32  35.71 

9.1517 

17  42  47.6 

4.971 

11 

22  11  46.68 

1.9863 

12  20    7.2 

8.909 

12 

20  34  44.70 

9.1480 

17  37  46.8 

5.055 

12 

22  13  45.77 

1.9633 

12  11  53.6 

8.951 

13 

20  36  53.47 

9.1443 

17  32  41.0 

5.138 

13 

22  15  44.G8 

1.0804 

12    3  37.1 

8.300 

14 

20  39    2.02 

9.1407 

17  27  30.2 

5.991 

14 

22  17  43.42 

1.9776 

11  55  17.6 

8.350 

15 

20  41  10.35 

9.1370 

17  22  14.5 

5.309 

15 

22  19  41.99 

1.0747 

11  AQ  55.1 

8.399 

16 

20  43  18.46 

9.1333 

17  16  53.9 

5.383 

16 

22  21  40;J9 

1.0718 

11  38  29.7 

8.447 

17 

20  45  26.35 

9.1907 

17  11  28.5 

5.463 

17 

22  23  .38.61 

1.0680 

11  30     1.5 

8.403 

18 

20  47  34.02 

9.1960 

17    5  58.3 

5.543 

18 

22  25  36.66 

1.0661 

11  21  30.6 

8.53S 

19 

20  49  41.47 

9.1994 

17    0  2:^.3 

5.699 

19 

22  27  34.54 

1.9633 

11  12  57.0 

8.583 

20 

20  51  48.71 

9.1187 

16  54  43.6 

5.701 

20 

22  29  .32.26 

1.0606 

11    4  20.7 

8Ufi8 

21 

20  53  55.72 

9.1150 

16  48  59.2 

5.778 

21 

22  31  2<).81 

1.0578 

10  55  41.7 

8.679 

22 

20  56    2.51 

9.1114 

16  43  10.2 

6.855 

22 

22  33  27.20 

1.0551 

10  47    0.1 

8.714 

23 

20  58    9.09 

9.1078 

16  37  16.6 

5.039 

23 

22  35  2i.43 

1.0595 

10  38  lao 

8.767 

24 

21    0  15.45 

9.1049 

S.16  31  18.4 

6.007 

2i 

22  37  21.50 

1.0400 

S.10  29  29.3 

8.709 
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QBBENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

amu. 

BlghtAaoenaion. 

Dili:  for 
1  Minute. 

Dedinatioik. 

Difllfor 
IHinate 

Sour. 

Bight  A8oeii8ioii. 

Diftfor 
IMlnnte. 

DeoUnadon. 

DiiEfor 
IMtniito. 

THUESDAY  29. 

SATUKDAY,  OCTOBER  1. 

h     m      8 

■ 

O         i          ft 

It 

h    m      8            8                  o      1      ti           II 

0 

1 

22  37  21.50 
22  39  18.42 

1.9499 
1.9473 

S.10  29  29.3 
10  20  40.1 

8.799 
8.840 

0        0    8  34.37      1.8047  S.  2  51  45.8      10.0IB 

2 

22  41  15.18 

1.9447 

10  11  48.5 

8.880 

3 

22  43  1 1.78 

1.9491 

10    2  54.5 

8.990 

4 

22  45    8.23 

1.9396 

9  53  58.1 

6.959 

5 

22  47    4.54 

1.9379 

9  44  59.4 

8.997 

6 

22  49    0.70 

1.9347 

9  35  58.5 

9.034 

7 

22  50  56.71 

1.9393 

9  26  55.3 

9.071 

8 

22  52  52.58 

1.9900 

9  17  49.9 

9.108 

9 

22  54  48.31 

1.9977 

9    8  42.3 

9.144 

10 

22  56  43iK) 

1.9S54 

8  59  32.6 

9.178 

11 

22  58  39.35 

14)331 

8  50  20.9 

9.919 

12 

23    0  34.67 

'1.9908 

8  41    7.1 

9.946 

13 

23    2  29.85 

1.9186 

8  31  51.3 

9.979 

^14 

23    4  24.90 

1.9165 

8  22  33.6 

9.319 

15 

23    6  19.83 

1.9144 

8  13  13.9 

9.344 

1   16 

23    8  14.63 

1.9193 

8    3  52.3 

0.375 

17 

23  10    9.30 

1.9109 

7  54  28.9 

9.405 

18 

23  12    3.85 

1.9089 

7  45    3.7 

9.435 

PHASES  OF  THE  MOON. 

1    1*^ 

i  20 

23  13  58.28 
23  15  52.59 

1.9009 

7  35  36.7 
7  26    8.0 

9.464 

1.9049 

9.499 

i  21 

23  17  46.79 

1.9093 

7  16  37.7 

9.519 

d       h       m 
0  Full  Moon      .    .  Sept      1    23    12.6 

1  22 
23 

23  19  40.87 
23  21  34.84 

IJKXH 
1.8086 

7    7    5.8 
S.  6  57  32.2 

9.546 
9J)73 

C  Last  Quarter.    ...     10      3      a2 

1 

P] 

RIDAY  30. 

•  New  Moon     ....    17      1    59.8 
J)  First  Quarter     ...    23    17      aS 

i     0 
1 

23  23  28.70 
23  25  22.46 

1.8968  S.  6  47  57.0 

9.599 

1.8951 

o  oq  'CK/.o 

9.693 

2 

23  27  16.11 

1.8033 

6  28  42.2 

9.647 

a      fa 
(T  A|>ogee.    .    .    .Sept      5      3.3 

3 
4 

23  29    9.65 
23  31    3.09 

1.8915 
1.8899 

6  19    2.6 
6    9  21.6 

9.671 
9.695 

5 

23  32  56.44 

1.8883 

5  59  39.2 

9.717 

<r   Perigee 17    1^7 

6 

23  34  49.69 

1.8867 

5  49  55.5 

9.739 

'     7 
8 

23  36  42.85 
23  38  35.92 

1.8859 
1.8837 

5  40  10.5 
5  30  24.3 

9.760 
9.781 

9 

23  40  28.89 

1.8899 

5  20  36.8 

9.801 

10 

23  42  21.78 

1.8807 

5  10  48.2 

9.890 

I] 

23  44  14.58 

1.8703 

5    0  58.4 

9.839 

1    12 

23  46    7.30 

1.8780 

4  51     7.5 

9.857 

i    13 

23  47  59.94 

1.8767 

4  41  15.5 

9.875 

1   14 

23  49  52J50 

1.8754 

4  31  22.5 

9.891 

'    15 

23  51  44.99 

1.8749 

4  21  28.6 

9.906 

:  16 

23  53  37.41 

1.8731 

4  11  33.8 

9.991 

17 

23  55  29.76 

1.8719 

4    1  38.1 

9.936 

18 

23  57  22.03 

1.8707 

3  51  41.5 

9.950 

19 

23  59  14.24 

1.8696 

3  41  44.1 

9.964 

20 

0    1    6.39 

1.8686 

3  31  45.9 

9Jr77 

21 

0    2  58.47 

1.8675 

3  21  46.9 

9.989 

22 

0    4  50.49 

1.8666 

3  11  47.2 

10.001 

23 

0    6  42.46 

1.8657 

3    1  46.8 

10U)19 

24 

0    8  34.37 

1.8647 

3.  2  51  45.8 

10U»9 
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OBEENWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

Name  Mid  DireotioD 
of  Object. 

Noon. 

P.L. 
of 
Dlff. 

npu 

P.L. 

or 

Diff. 

VIb. 

P.L. 
of 
Dim 

IXh. 

p.  L. 
of 

Dlff. 

1 

Aiitures 

W. 

79  42  14 

9997 

8f  12  30 

3003 

82  42  39 

3009 

84  12  40 

3015 

a  AquilflB 

W. 

40    6  54 

445Q 

41  11  29 

4366 

42  17  21 

4991 

43  24  22 

4999 

a  Arietis 

E. 

68  39  53 

3114 

67  12    0 

3194 

a5  44  20 

3135 

64  16  53 

3146 

Aldebaraii 

E. 

100    9  41 

9935 

98  38    7 

9949 

97    6  41 

9949 

95  35  24 

9955 

2 

Antares 

W. 

91  40  56 

3045 

93  10  13 

3051 

94  39  23 

3056 

96    826 

3063 

a  Aquile 

W. 

49  13  35 

3979 

50  25  42 

3935 

51  38  26 

3909 

52  51  44 

3879 

a  Arietis 

E. 

57    3    7 

3909 

55  37    8 

3999 

54  11  25 

3936 

52  45  59 

3951 

AldebaraD 

E. 

88    0  55 

9965 

86  30  24 

9991 

85    0    0 

9996 

83  29  42 

3001 

3 

aAquilsB 

W. 

59    5    1 

3759 

60  20  46 

3749 

61  36  49 

3796 

62  53    9 

3711 

a  Arietis 

E. 

45  43  34 

3341 

44  20  10 

3363 

42  57  11 

3387 

41  34  40 

3413 

AldebaraD 

E. 

75  59  52 

3097 

74  30  13 

3031 

73    0  39 

3035 

.71  31  10 

3039 

4 

aAqiiiloe 

W. 

69  18    5 

3659 

70  35  36 

3651 

71  53  15 

3644 

73  11    2 

3638 

Fomalhaut 

W. 

35  20    4 

3940 

36  32  43 

3883 

37  46  20 

3833 

39    0  48 

3788 

Aldebaraii 

E. 

64    5    0 

3058 

62  35  59 

3061 

61     7    2 

3064 

59  38    8 

3066 

Pollux 

E. 

108    i  31 

3118 

106  33  43 

3119 

105    5  57 

3191 

103  38  13 

3194 

5 

a  Aquilee 

W. 

79  41  25 

3613 

80  59  45 

3610 

82  18    8 

3609 

83  36  33 

3607 

Fomalhaut 

W. 

45  23  31 

3690 

46  41  44 

3596 

48    0  23 

3573 

49  19  27 

3559 

o  Pegnsi 

W. 

33  25  15 

4404 

34  30  33 

4308 

35  37  18 

4999 

36  45  23 

4146 

AldebaraD 

E. 

52  14  21 

3077 

50  45  43 

3077 

49  17    5 

3078 

47  48  28 

3078 

Pollux 

E. 

96  20    7 

3130 

94  52  34 

3131 

93  25    2 

3139 

91  57  31 

3133 

6 

Fomalhaut 

W. 

56    0    2 

3467 

57  21    3 

3453 

58  42  20 

3438 

-  60    3  53 

3496 

a  Pegasi 

W. 

42  42     1 

3861 

43  56    0 

3890 

45  10  42 

3780 

46  26    5 

3745 

AldebaraD 

E. 

40  25  28 

3077' 

38  56  50 

3075 

37  28  10 

3073 

35  59  28 

3079 

Pollux 

E. 

84  40    0 

3131 

83  12  28 

3130 

81  44  55 

3199 

80  17  20 

3197 

Satdrw 

E. 

94  32    4 

3118 

93    4  16 

3116 

91  36  26 

3114 

90    834 

3113 

Mars 

E. 

99    1    4 

3318 

97  37  13 

3316 

96  13  20 

3314 

94  49  25 

3319 

7 

Fomalhaut 

W. 

66  55    2 

3360 

68  17  54 

3358 

69  40  58 

3347 

71     4  15 

3337 

a  Pegasi 

W. 

52  51  38 

3598 

54  10  15 

3574 

55  29  18 

3551 

56  48  46 

3599 

AldebaraD 

E. 

28  35  15 

3056 

27    6  12 

3059 

25  37    4 

3047 

24    7  50 

3043 

Pollux 

E. 

72  58  50 

3115 

71  30  59 

3119 

70    3    4 

3109 

68  35    5 

3105 

Saturn 

E. 

82  48  28 

3096 

81  20  14 

3099 

79  51  55 

3087 

78  23  30 

3089 

Mars 

E. 

87  49    1 

3995 

86  24  44 

3990 

85    0  21 

3985 

83  35  52 

3980 

Sun 

E. 

124  50  50 

3499 

123  29    6 

3494 

122    7  17 

3419 

120  45  22 

3415 

8 

Fomalhaut 

W. 

78    3  37 

3986 

79  28    5 

3976 

80  52  44 

3965 

82  17  36 

3955 

a  Pegasi 

W. 

63  31  52 

3439 

64  53  32 

3414 

66  15  33 

3396 

67  37  54 

3379 

Pollux 

E. 

61   13  52 

3083 

59  45  20 

3077 

58  16  42 

3071 

56  47  57 

3065 

Saturn 

E. 

70  59  42 

3051 

69  30  32 

3043 

68     1  12 

3035 

66  31  43 

3096 

Mars 

E. 

76  31  44 

3947 

75    6  30 

3939 

73  41     7 

3931 

72  15  34 

3991  ' 

Sun 

E. 

113  54    6 

3379 

112  31  26 

3379 

111    8  37 

3363 

109  45  38 

3354 

9 

Fomalhaut 

W. 

89  24  59 

3903 

90  51    5 

3199 

92  17  24 

3189 

93  43  55 

3171 

aPe^i 
a  Anetis 

W. 

74  34  25 

3999 

75  58  38 

3989 

77  23  10 

3967 

78  48    0 

3953 

W. 

31  15    2 

3538 

32  34  44 

3480 

33  55  31 

3496 

35  17  18 

3378 

Pollux 

E. 

49  22  23 

3035 

47  52  54 

3099 

46  23  17 

3093 

44  53  33 

3017 

Saturn 

E. 

59    1  28 

9978 

57  30  48 

9967 

55  59  54 

9956 

54  28  46 

9044 

XIV. 
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GBBBNWIOH  MEAN  TIME. 

LUNAB  DISTiLNCES. 

u 

P.L. 

P.L. 

•P.L. 

P.L. 

p 

Kame«nd  I>ireotion 
of  Object. 

Midnight. 

of 

Difr. 

XVb. 

of 
Diff. 

XVUlh. 

of 
Diff. 

XXP». 

of 
Diff. 

1 

Antares 

W. 

85  42  34 

3031 

87  12  21 

3087 

88  42    6 

3033 

90  ll'32 

3039 

a  Aquilee 

W. 

44  32  27 

4161 

45  41  30 

4107 

AQ  51  25 

4058 

48    2    8 

4013 

a  Arietis 

E. 

62  49  39 

3158 

61  22  39 

3169 

59  55  53 

3189 

58  29  22 

3195 

Aldebanin 

E. 

94    4  15 

9969 

92  33  14 

9967 

91    2  20 

9973 

89  31  34 

9979 

2 

Antares 

W. 

97  37  21 

3069 

99    6    9 

3074 

100  34  50 

3079 

102    3  25 

3084  , 

a  Aquil» 
aAnetis 

W. 

54    5  32 

3845 

55  19  48 

3890 

56  34  30 

3797 

57  49  35 

3777  ! 

E. 

51  20  50 

3967 

49  56    0 

3984 

48  31  30 

3309 

47    7  21 

3391 

Aldebaran 

E. 

81  59  31 

3007 

80  29  27 

3019 

78  59  2J) 

3017 

77  29  37 

3099 

1 

3 

a  Aquilee 

W. 

64    9  44 

3699 

65  26  32 

3688 

66  43  32 

3677 

68    0  43 

i 
3667  j 

a  Arietis 

E. 

40  12  38 

3440 

38  51    7 

3470 

37  30    9 

3503 

36    9  48 

3541 

AldebaraB 

E. 

70    1  46 

3043 

68  32  27 

3047 

67    3  13 

3059 

65  34    4 

3056  \ 

4 

aAquilie 

W. 

74  28  55 

3639 

75  46  55 

3697 

77    5    0 

3693 

78  23  10 

3618 

Fomalhaut 

W. 

40  16    3 

3746 

41  32    1 

3710 

42  48  37 

3677 

44    5  48 

3648 

Aldebaran 

E. 

58    9  17 

3069 

56  40  29 

3071 

55  11  44 

3073 

53  43     1 

3075  1 

PoUuz 

E. 

102  10  32 

3195 

100  42  53 

3197 

99  15  16 

3199 

97  47  41 

3199  ; 

5 

aAquiloB 

W. 

84  55    0 

3604 

86  13  30 

3609 

87  32    2 

3600 

88  50  36 

3.08  1 

Fomalhaut 

W. 

50  38  54 

^33 

51  58  42 

3515 

53  18  50 

3497 

54  39  17 

3481  1 

aPegasi 

W. 

37  54  40 

4077 

39    5    4 

4015 

40  16  29 

3959 

41  28  49 

3908! 

Aldebaran 

E. 

46  19  52 

3078 

44  51  16 

3078 

43  22  40 

3078 

41  54    4 

.3078 

Pollux 

E. 

90  30    1 

3133 

89    2  31 

3133 

87  35    1 

3133 

86    7  31 

3139 

6 

Fomalhaut 

W. 

61  25  40 

3414 

62  47  41 

3409 

64    9  55 

3391 

65  32  22 

3379 

a  Pegasi 

W. 

47  42    5 

3711 

48  58  40 

3680 

50  15  48 

3650 

51  33  28 

3693 

Aldebaran 

E. 

34  30  44 

3069 

33    1  57 

3067 

31  33    7 

3064 

30    4  13 

3060 

Pollux 

E. 

78  49  43 

3194 

77  22    3 

3193 

75  54  21 

3191 

74  26  37 

3119 

Saturn 

E. 

88  40  40 

3110 

87  12  43 

3107 

85  44  42 

3104 

84  16  37 

3101 

Mars 

E. 

93  25  27 

3300 

92    1  26 

3306 

90  37  22 

3303 

89  13  14 

3999  ^ 

7 

Fomalhaut 

W. 

72  27  44 

3396 

73  51  25 

3317 

75  15  17 

3306 

76  :^>  21 

3996  ' 

a  Pegasi 

W. 

58    8  38 

3607 

59  28  54 

3488 

6Q  49  ;32 

3466 

62  10  32 

3450 

Aldebaran 

E. 

22  38  30 

3038 

21    9    4 

3039 

19  39  31 

3096 

18    9  50 

3019 

PoUux 

E. 

67    7    1 

3101 

65  38  52 

3096 

64  10  38 

3091 

(52  42  18 

3087 

Saturu 

E. 

76  54  59 

3077 

75  26  21 

3071 

73  57  3(i 

3065 

72  28  43 

3058 

Mars 

E. 

82  n  17 

3974 

80  46  35 

3968 

79  21  46 

3961 

77  56  49 

3954 

Sun 

E. 

119  23  22 

3408 

118     1  15 

3401 

116  39    0 

3394 

115  16  37 

3387 

8 

Fomalhaut 

W. 

83  42  40 

3945 

85    7  56 

3934 

86  33  25 

3994 

87  59    6 

3914 

aPe^si 

W. 

69    0  35 

336a 

70  23  35 

3346 

71  46  53 

3330 

73  10  30 

3314 

Pollux 

E. 

55  19    5 

3060 

53  50    6 

3053 

52  20  59 

3047 

50  51  45 

3041 

Saturn 

E. 

65    2    3 

3018 

C3  32  12 

3009 

62    2  10 

9998 

60  31  55 

9969 

Mars 

E. 

70  49  50 

3913 

69  23  55 

3903 

67  57  49 

3199 

GQ  31  30 

3189 

Sun 

E. 

108  22  29 

3345 

106  59    9 

3334 

105  35  37 

3394 

104  11  53 

3313 

9 

Fomalhaut 

W. 

95  10  39 

3160 

96  37  36 

3149 

98    4  46 

3138 

99  32  10 

3197 

a  Pegasi 
aAnetis 

W. 

80  13    8 

3936 

81  38  34 

3991 

83    4  18 

3906 

84  30  20 

3191  ; 

W. 

36  40    0 

3339 

38    3  34 

3990 

39  27  57 

3951 

40  53    6 

3914  i 

Pollux 

E. 

43  23  41 

3011 

41  53  42 

3006 

40  23  37 

3001 

38  53  26 

9998 

Saturn 

E. 

52  57  23 

9031 

51  25  44 

9990 

49  53  50 

9907 

48  21  40 

9893 
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XV. 


GEEBNWIOH  MKAN  TIME. 

LUNAB  DISTANCES. 

Name  and  Dire 
of  Ol^eot. 

otioo 
E. 

Noon. 

P.L. 
of 

Diff. 

mil. 

P.L. 
of 

Diflf. 

VPu 

P.L. 

of 

Diff., 

IXb. 

P.L. 
of 
DIff. 

9 

Mars 

^    459 

3171 

63  38  15 

3150 

62  11  1^' 

.3147 

60  44    4 

313S 

Sun 

E. 

102  47  57 

3309 

101  23  48 

3990 

99  59  25 

3977 

98  34  47 

3965 

10 

a  Arietis 

W. 

42  18  58 

3180 

43  45  31 

3147 

45  12  44 

3115 

46  40  35 

3085 

Pollia 

E. 

37  23  11 

S99S 

35  52  52 

-   9993 

34  22  30 

9993 

32  52    8 

9993 

Saturn 

E. 

46  49  12 

S879 

45  16  26 

9665 

43  43  22 

9851 

42  10    0 

9837 

Mars 

E. 

5:3  24    8 

3067 

51  55  18 

3059 

50  26  10 

3038 

48  56  44 

3099 

Regulus 

E. 

72  23  46 

9639 

70  50    9 

9895 

69  16  14 

9811 

67  42    1 

9797 

Sun 

E. 

91  27  46 

3195 

90    1  31 

3180 

88  34  58 

3165 

87    8    7 

3148 

11 

a  Arietis 

W. 

54    8  43 

9947 

55  40    2 

9999 

57  11  53 

9808 

58  44  15 

9873 

Aldebarnn 

W. 

20  22  47 

9719 

21  59    2 

9701 

23  35  40 

9684 

25  12  41 

9667 

Saturn 

E. 

34  18  16 

9758 

32  42  53 

9741 

31     7    8 

9795 

29  31     1 

2707 

Mars 

E. 

41  24  32 

9939 

39  53    3 

9999 

38  21  12 

9905 

36  48  59 

9887 

Regulus 

E. 

59  45  54 

9717 

58    9  37 

9701 

56  32  58 

9684 

54  55  56 

9666 

Sun 

E. 

79  48  51 

3064 

78  19  57 

3046 

76  50  41 

3097 

75  21    2 

3009 

12 

a  Arietis 

W. 

66  33  51 

9755 

68    9  18 

9733 

69  45  14 

9710 

71  21  40 

9688 

Aldebaran 

W. 

33  23  44 

9577 

35    3  11 

9559 

36  43    3 

9540 

{\8  23  21 

9590 

Mars 

E. 

29    2    5 

9795 

27  27  31 

9n6 

25  52  32 

9758 

24  17    9 

9741 

Regulus 

E. 

4a  44  47 

9576 

45    5  19 

9558 

43  25  26 

9539 

41  45    7 

9591 

Sun 

E. 

67  46  54 

9919 

66  14  51 

9893 

64  42  23 

9873 

63    9  30 

9854 

13 

a  Arietis 

W. 

79  31    9 

9589 

81   10  29 

9561 

82  50  17 

9549 

84  30  32 

9599 

Aldebaroii 

W. 

46  51  29 

9496 

48  34  27 

9408 

50  17  51 

9389 

52    1  42 

9370 

Regulus 

E. 

33  17    0 

9496 

31  34    2 

9408 

29  50  38 

9389 

28    6  47 

9370 

Sun 

E. 

55  18  37 

9753 

53  4  ]    8 

9734 

52    7  13 

9713 

50  30  51 

9694 

14 

a  Arietis 

W. 

92  58  28 

9431 

94  41  19 

9414 

96  24  34 

9398 

98    8  12 

9389 

Aldebaran 

W. 

60  47  40 

9978 

62  34  12 

9961 

64  21     9 

9944 

66    8  31 

9997 

Sun 

E. 

42  22  34 

9600 

40  43  39 

9563 

39    4  20 

9565 

37  24  37 

9548 

15 

Aldebaran 

W. 

75  11  30 

9148 

77    1  16 

9134 

78  51  24 

9190 

80  41  53 

9107 

Pollux 

W. 

32  10  25 

9335 

33  55  33 

9304 

35  41  27 

9975 

37  28    3 

9949 

Sun 

E. 

29. 027 

9475 

27  18  38 

9469 

25  36  32 

9451 

23  54  10 

9449 

19 

Sun 

W. 

27  36  44 

9341 

29  21  44 

9347 

31     6  35 

9355 

32  51  15 

9363 

Antares 

E. 

45  38    7 

9143 

43  48  14 

9161 

41  58  47 

9179 

40    9  48 

9900 

a  AquilsB 

E. 

93  33    6 

9548 

91  53    0 

2555 

90  13    3 

9564 

88  33  18 

9574 

20 

Sun 

W. 

41  31  16 

9416 

43  14  28 

9498 

44  57  23 

9441 

46  39  59 

9455 

Spica 

W. 

17  40  36 

9419 

19  23  43 

9378 

21    7  49 

9350 

22  52  35 

9333  ' 

aAquilee 

E. 

80  18  47 

9649 

78  40  58 

9669 

77    3  36 

9690 

75  26  43 

9713 

21 

Sun 

W. 

55    7  51 

9531 

56  48  21 

9548 

58  28  28 

9564 

60    8  13 

9581 

SpicR 

W. 

31  40    1 

9391 

33  25  30 

9396 

a5  10  51 

9334 

36  56    1 

9343 

Jupiter 

W. 

17  30  17 

9391 

19  14    5 

9387 

20  57  59 

9388 

22  41  51 

9399 

a  Aquilee 

E. 

67  30  36 

9853 

65  57  17 

9887 

64  24  41 

9999 

62  52  50 

9960 

Fomalhaut 

E. 

100  22  15 

9489 

98  40  46 

9501 

96  59  34 

9515 

95  18  41 

9599  I 

22 

Sun 

W. 

68  21    4 

9C68 

69  58  27 

9686 

71  35  26 

9704 

73  12    1 

9799 

Spica 

W. 

45  38    8 

9409 

47  21  40 

9415 

49    4  53 

9499 

50  47  47 

9443 

XVL 
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OBEENWIOH  MEAN  TIME. 

HJNAB  DISTANCES. 

1 

^ 

Nune  and  Dirootton 
of  Object. 

Midnight. 

P.L. 
of 

DIff. 

xv^. 

P.L. 

of 
DIff. 

xvnib 

P.L. 

of 

Diir. 

XXP». 

P.L. 

of 

DIff. 

9 

Mars 

E. 

59  16  S9 

31S3 

57  48' 55 

3109 

5^20  56 

3096 

O           1        II 

54  52  41 

3081 

Sun 

E. 

97    9  54 

39Sa 

95  44  46 

3939 

94  19  23 

3995 

92  53  43 

3910 

10 

a  Arietis 

W. 

48    9    3 

3056 

49  38    7 

3098 

51    7  45 

3001 

52  37  57 

9973 

PoUux 

E. 

31  21  47 

9997 

29  51  31 

3004 

28  21  23 

3014 

26  51  27 

3098 

Saturn 

E. 

40  36  20 

8891 

39    2  20 

.9805 

37  27  59 

9790 

35  53  18 

9774 

Mars 

E. 

47  26  58 

9005 

45  56  52 

9989 

44  26  26 

9973 

42  55  39 

9957 

Regulus 

le. 

66    7  29 

9789 

64  32  37 

9766 

62  57  24 

9750 

61  21  50 

9733 

Sun 

E. 

85  40  56 

3139 

84  13  25 

3115 

82  45  34 

3099 

81  17  23 

3089 

11 

a  Arietis 

W. 

60  17    8 

9848 

61  50  33 

9895 

63  24  28 

9801 

64  58  54 

9778 

Aldebaran 

W. 

26  50    5 

9649 

28  27  53 

9639 

30    6    5 

9613 

31  44  42 

9595 

SATVRIf 

E. 

27  54  31 

9691 

26  17  39 

9674 

24  40  24 

9657 

23    2  47 

9640 

Mars 

E. 

35  16  23 

9869 

33  43  24 

9850 

32  10    1 

9639 

30  36  15 

9814 

Regulus 

E. 

53  18  30 

9649 

51  40  41 

9631 

50    2  26 

9619 

48  23  50 

9594 

Sow 

E. 

73  51     0 

9989 

72  20  34 

9971 

70  49  45 

9959 

69  18  32 

9939 

12 

a  Arietis 

W. 

72  58  36 

9666 

74  36    1 

9645 

76  13  55 

9694 

77  52  18 

9603 

Aldebaran 

W. 

40    4    6 

9509 

41  45  \f 

9463 

43  26  54 

9464 

45    8  58 

9445 

Mars 

E. 

22  41  23 

9799 

21     5  13 

9704 

19  28  39 

9668 

17  51  43 

9679 

Regulus 

E. 

40    4  23 

9509 

38  23  12 

9483 

36  41  35 

9464 

34  59  31 

9445 

Suif 

E. 

61  36  12 

9834 

60    2  28 

9813 

58  28  17 

9793 

56  53  40 

9773 

13 

a  Arietis 

W. 

86  11  15 

9509 

87  52  25 

9484 

89  34    1 

9466 

91  16    2 

9448  ! 

Aldebaran 

W. 

53  46    0 

9351 

55  30  45 

9333 

57  15  57 

9315 

59     1  ,35 

9996  ■ 

1 

Regulus 

E. 

26  22  29 

9351 

24  37  44 

9333 

22  52  33 

9315 

21    6  55 

9997  1 

t 

Sow 

E. 

48  54    3 

9675 

47  16  49 

9655 

45  39    9 

9637 

44    1    4 

9618  ' 

14 

a  Arietis 

W. 

.  99  52  13 

9367 

101  36  35 

9353 

103  21  17 

9339 

105    0  19 

9397 

1 

Aldebaran 

W. 

67  56  -18 

9910 

69  44  30 

9194 

71  33    7 

9178 

73  22    7 

9163 

Sun 

E. 

35  44  30 

9539 

34    4    1 

9516 

32  23  10 

9501 

30  41  58 

9487 

15 

Aldebaran 

W. 

82  32  42 

9094 

84  23  51 

9081 

86  15  19 

9070 

88    7    4 

9059 

Pollux 

W. 

39  15  17 

9996 

41    3    6 

9904 

42  51  28 

9184 

44  40  20 

9165 

Sun 

E. 

22  11  35 

9435 

20  28  50 

9430 

18  45  58 

9498 

17    3    3 

9431 

i9 

Sun 

W. 

34  35  43 

9371 

36  19  59 

9381 

38    4    1 

9399 

39  47  47 

9404 

Antares 

E. 

38  21:  20 

9993 

36  33  27 

9948 

34  46  11 

9976 

32  59  36 

9308  1 

.20 

aAqnilte 

E. 

86  53  47 

9585 

85  14  32 

9599 

83  35  36 

9614 

81  57    0 

9631 

Sun 

W.^ 

48  22  15 

9470 

50    4  11 

9485 

51  45  46 

9500 

53  26  59 

9515 

Spica 

W. 

24  37  47 

9399 

26  23  14 

9317 

28    8  49 

9315 

2J)  54  26 

9317 

a  Aquilo; 

E. 

73  50  20 

9738 

72  14  30 

9764 

70  39  15 

9799 

69    4  36 

9821 

21 

Sun 

W. 

61  47  34 

9598 

63  26  32 

9615 

65    5    6 

9639 

66  43  17 

2650 

Spica 

W. 

38  40  58 

9353 

40  25  41 

9364 

42  10    8 

2376 

43  54  17 

2389 

Jupiter 

W. 

24  25  37 

9400 

26    9  12 

9410 

27  52  33 

9490 

29  35  39 

2433 

aAquilcB 

E. 

61  21  47 

3001 

59  51  a5 

3043 

58  22  16 

3088 

56  53  52 

3137 

1 

Fomalhaut 

E. 

93  38    8 

9544 

91  57  56 

9559 

90  18    5 

9576 

88  38  37 

9593 

22 

Sun 

W. 

74  48  12 

9739 

76  24    0 

9757 

77  59  24 

9775 

79  34  25 

9793 

Spica 

W. 

52  30  21 

9457 

54  12  35 

9479 

55  54  28 

9487 

57  35  59 

9509 

n 
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xvn. 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

Name  «nd  Direotion 

Noon. 

P.L. 
of 

mb. 

P.L. 
of 

VP». 

P.L. 
of 

IXh. 

1 

P.L. 
of 

r 

of  Ol]()eet. 

Diff. 

Diff. 

Diff. 

Dilt 

22 

JiTFITBR 

W. 

31  1^  ^ 

9445 

33    0  57 

9458 

3l43    9 

9479 

3625    1 

9487 

aAquiiee 

E. 

55  26  27 

3188 

54    0    3 

3943 

52  34  45 

3303 

51  10  37 

3366 

Fomalhaut 

E. 

86  59  32 

SOlO 

85  20  51 

9698 

83  42  34 

9646 

82    4  42 

9665 

23 

Sun 

W. 

81    9    2 

9811 

82  43  16 

98B8 

84  17    7 

9845 

85  50  36 

1 
9863 

Spica 

W. 

59  17    9 

9517 

60  57  58 

9539 

62  38  27 

9547 

64  18  35 

9569 

Jupiter 

W. 

44  49  12 

9589 

46  28  59 

9577 

48    8  25 

9583 

49  47  29 

9609 

a  Aquilee 

E. 

44  29  39 

3784 

4.3  13  59 

3865 

42    0    4 

3975 

40  48    0 

4098  , 

Fomalhaut 

E. 

74    1  54 

9767 

72  26  43 

9788 

70  52    0 

9811 

69  17  46 

9834  ' 

a  Pegasi 

E. 

89  11  33 

9813 

87  37  22 

9830 

86    3  33 

9848 

84  30    7 

9866 

24 

Sun 

W. 

93  :«  27 

9948 

95    3  45 

9964 

96  34  43 

9981 

98    5  20 

9997  1 

Spica 

W. 

72  34    6 

9637 

74  12  11 

9651 

75  49  57 

9665 

77  27  24 

9679 

Jupiter 

W. 

57  57  37 

9685 

59  34  37 

9699 

61  11  18 

9714 

62  47  39 

9799 

Aiitares 

W. 

27  39  40 

9877 

29  12  28 

9865 

30  45  32 

9857 

32  18  46 

9859 

i 

Fomalhaut 

E. 

61  34  15 

9958 

60    3    9 

9985 

58  32  37 

3019 

57    2  39 

3041 ; 

a  Pegasi 

E. 

76  48  52 

9969 

75  17  51 

9989 

73  47  16 

3003 

72  17    7 

3094  ' 

25 

Sun 

W, 

105  33  34 

3073 

107    2  17 

3087 

108  30  43 

3101 

109  58  52 

3114  ; 

Spica 

W. 

85  29  58 

9747 

87    5  35 

9760 

88  40  55 

9773 

90  15  58 

9785  ; 

Jupiter 

W. 

70  44  44 

9798 

72  19  15 

9811 

73  53  29 

9893 

75  27  27 

9836  1 

Antares 

W. 

40    5  31 

9858 

41  38  44 

9802 

43  11  52 

9867 

44  44  53 

9873  1 

Fomalhaut 

E. 

49  42  12 

3906 

48  16    9 

3943 

46  50  51 

3983 

45  26  20 

3397 

a  Pegasi 

E. 

64  53    9 

3139 

63  25  47 

3164 

61  58  55 

3190 

60  32  34 

3918 

26 

Son 

W. 

117  15  29 

3180 

118  42    2 

3193 

120    8  20 

3904 

121  34  24 

1 
3915  1 

Spica 

W. 

98    7  14 

9845 

99  40  44 

9856 

101  13  59 

9867 

102  47    0 

98n 

Jupiter 

W. 

83  J3  16 

9805 

84  45  41 

9906 

86  17  52 

9917 

87  49  49 

9997 

Antares 

W. 

52  27  56 

9906 

54    0    7 

9914 

55  32    8 

9999 

57    3  59 

9999 

Fomalhaut 

E. 

38  37  24 

3588 

37  18  47 

3667 

36    1  25 

3744 

34  45  24 

3898 

a  Pegasi 
a  Anetis 

E. 

53  29  12 

3369 

62    6  20 

3404 

50  44    8 

3441 

49  22  38 

3480 

E. 

95  23  28 

9966 

93  52  33 

9977 

92  21  51 

9986 

90  51  21 

9997  ; 

27 

Sow 

W. 

128  41  25 

3970 

130    6  11 

3981 

131  30  45 

3990 

132  55    8 

3300  , 

Jupiter 

W. 

95  26  24 

9076 

96  57    7 

9985 

98  27  39 

9993 

99  58    0 

3OO9I 

Antares 

W. 

64  41    0 

9965 

66  11  57 

9971 

67  42  46 

9978 

69  13  26 

9985| 

a  Pegasi 
a  Anetis 

E. 

42  47    1 

3793 

41  30  38 

3784 

40  15  19 

3650 

39     1    8 

3999  1 

E. 

8322    2 

3047 

81  52  47 

3056 

80  23  44 

3066 

78  54  53 

3078  1 

|28 

Antares' 

W. 

76  44  42 

3017 

78  14  34 

3093 

79  44  18 

3099 

81  13  55 

3034 

1 

a  A(][uil8B 
aAnetis 

W. 

38    7  24 

4603 

39    8  29 

4588 

40  11     4 

4494 

41  15    1 

4409' 

E. 

71  33  37 

3194 

70    5  57 

3134 

68  38  29 

3144 

67  11  13 

3155  ' 

Aldebaraii 

E. 

103    9  27 

9955 

101  38  18 

9969 

100    7  18 

9969 

98  36  26 

9975 

29 

Antares 

W. 

88  40  22 

3060 

90    920 

3065 

91  38  12 

3070 

93    6  58 

3074 

a  A(]^uil8B 
aAnetis 

W. 

46  51  40 

4097 

48    1  45 

4050 

49  12  35 

4000 

50  24    6 

3970  ! 

E. 

59  58     1 

3908 

58  32    1 

39S0 

57    6  15 

3931 

55  40  43 

3944 

1 

Aldebaran 

E. 

91    3  56 

3009 

89  33  46 

3007 

88    3  42 

3019 

86  33  44 

3016 

'.  30 

a  A(^uil8B 
aAnetis 

W. 

56  30    9 

3835 

57  44  45 

3803 

58  59  44 

3789 

60  15    5 

3764  - 

1 

E. 

48  36  57 

3316 

47  13    4 

3333 

45  49  31 

3351 

44  26  19 

3379 

Aldebaran 

E. 

79    5  12 

3036 

77  35  44 

3039 

76    6  20 

3043 

74  37    0 

9046 

xvin. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

1^ 

Kftme  and  Direction 
of  Oliject. 

Midnight. 

P.L. 
of 

Diir. 

XVb. 

P.L. 

of 

Dltt 

XV1IP> 

P.L. 

of 

Di£ 

XXIh. 

P.L. 
of 
DiA 

22 

JUPITBR 

W. 

3§    6  3d 

8509 

39  47  44 

8516 

4f28'35 

8538 

43  9  a 

8547 

a  AquilflB 

E. 

49  47  42 

3434 

48  26    4 

8506 

47    5  47 

3586 

45  46  57 

.3671 

Fomalhaut 

E. 

80  27  15 

8684 

78  50  14 

9704 

77  13  40 

879i 

75  37  33 

9746 

23 

Sun 

W. 

87  23  42 

8880 

88  56  26 

8898 

90  28  48 

9915 

92    0  48 

8931 

Spica 

W. 

65  58  22 

86T7 

67  37  49 

8508 

69  16  55 

9607 

70  55  41 

9699 

Jupiter 

W. 

51  26  12 

S634 

53    4  34 

8639 

54  42  36 

9655 

56  20  17 

9670 

aAquilte 

E. 

39  37  56 

4S31 

38  29  59 

4378 

37  24  18 

4549 

36  21     3 

4796 

FomaJhaut 

E. 

67  44    2 

8857 

66  10  48 

8881 

64  38    5 

8006 

63    5  54 

9931 

aPegasi 

E. 

82  57    4 

8884 

81  24  25 

8903 

79  52  10 

8999 

78  20  19 

9041 

24 

Sun 

W. 

99  35  37 

3013 

101    5  34 

3098 

102  35  12 

3043 

104    4  32 

1 
3057 

Spica 

W. 

79    4  32 

8693 

80  41  21 

9707 

82  17  51 

9791 

83  54    3 

9734 

Jupiter 

W. 

64  23  41 

9743 

65  59  24 

9756 

67  34  49 

9771 

69    9  55 

9784 

Antares 

W. 

33  52    6 

8850 

35  25  29 

9850 

36  58  52 

9858 

38  32  13 

9854 

Fomalhaut 

E. 

55  33  17 

3071 

54    4  32 

3109 

52  36  25 

3135 

51    8  58 

3160 

o  Pegasi 

E. 

70  47  24 

3046 

69  18    8 

3069 

67  49  20 

3001 

66  21     0 

3115 

25 

Suw 

W. 

111  26  44 

3199 

112  54  19 

3149 

114  21  38 

3155 

115  48  41 

3168 

Spica 

W. 

91  50  45 

9798 

93  25  16 

9810 

94  59  31 

98:29 

96  33  30 

8834 

Jupiter 

W. 

77     1    8 

9848 

78  34  33 

9800 

80    7  43 

9873 

81  40  37 

8884 

Antares 

W. 

46  17  46 

9680 

47  50  31 

9886 

49  23    8 

9893 

50  55  36 

8899 

Fomalhaut 

E. 

44    2  40 

3379 

42  39  52 

3493 

41  18    1 

3476 

39  57  10 

3535 

a  Pegasi 

E. 

59    6  46 

3946 

57  41  31 

3974 

56  16  49 

3304 

54  52  42 

3336 

26 

Suff 

W. 

123    0  15 

3997 

124  25  52 

3938 

125  51  16 

3949 

127  16  27 

3960 

Spica 

W. 

104  19  48 

9888 

105  52  22 

9898 

107  24  43 

9908 

108  56  52 

9017 

Jupiter 

W. 

89  21  33 

9937 

90  53    5 

9947 

92  24  24 

9058 

93  55  30 

9967 

Antares 

W. 

58  35  41 

9935 

60    7  15 

9943 

61  38  39 

9950 

63    9  54 

9958   . 

Fomalhaut 

E. 

33  30  51 

3993 

32  17  55 

4031 

31    6  46 

4151 

29  57  33 

4987 

aPe^i 
a  Anetis 

E. 

48    1  52 

3599 

46  41  52 

3567 

45  22  42 

3615 

44    4  24 

3666 

E. 

89  21    4 

3007 

87  51    0 

3017 

86  21    8 

3097 

84  51  29 

3037 

27 

Suif 

W. 

134  19  19 

3310 

135  43  19 

3319 

137    7    8 

3398 

138  30  47 

3338 

Jupiter 

W. 

101  28  10 

3010 

102  58  10 

3018 

104  28    1 

3096 

105  57  42 

3033 

Antares 

W. 

70  43  57 

9999 

72  14  20 

9998 

73  44  35 

3005 

75  14  42 

3010 

a  Pegasi 
aArietis 

E. 

37  48  11 

4003 

36  36  34 

4091 

a5  26  24 

4189 

34  17  48 

4301 

E. 

77  26  14 

3086 

75  57  47 

3096 

74  29  32 

3105 

73    1  29 

3114 

28 

Antares 

W. 

82  43  26 

3039 

84  12  50 

3045 

85  42    7 

3050 

87  11  18 

3056 

a  A(][uil» 
aAnetis 

W. 

42  20  14 

4333 

43  26  36 

4965 

44  34    1 

4903 

45  42  24 

4147 

E. 

65  44  10 

3165 

64  17  19 

3175 

62  50  40 

3186 

61  24  14 

3197 

Aldebaran 

E. 

97    5  42 

9981 

95  35    5 

9986 

94    4  35 

9999 

92  34  12 

9997 

1 

29 

Antares 

W. 

94  35  39 

3079 

96    4  14 

3063 

97  32  44 

3088 

99     1     8 

3099 

a  Aqiiilee 

W. 

51  36  15 

3936 

52  48  58 

3905 

54    2  13 

3875 

55  15  58 

3850 

aArietis 

E. 

54  15  26 

3957 

52  50  24 

3970 

51  25  38 

3985 

50    1    9 

3300 

Aldebaran 

E. 

85    3  51 

3091 

83  34    4 

3095 

82    4  22 

3099 

80  34  45 

3039  1 

30 

a  Af^uilse 
aAnetis 

W. 

61  30  45 

3747 

62  46  42 

3731 

64    256 

3716 

65  19  26 

i 
3703 

E. 

43    3  30 

3393 

41  41    6 

3416 

40  19    8 

3449 

38  57  39 

3470 

Aldebaran 

E. 

73    7  44 

3048 

71  38  31 

3061 

70    9  21 

3054 

68  40  15 

3066 
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OCTOBER,   1887. 


AT  GREENWICH  APPARENT  NOON. 


O 


Sat. 

SUN, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUK 

Moil. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUK 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

I  Sat. 
SUN. 
I  Mon. 

Tues. 
Wed. 
Thur. 

.  Fvid. 

Sat. 

\SUN 

,  Mon. 

Tues. 


THE  SUN'S' 


Apparent 
Bight  AsoensloD. 


h      m      B 

12  29  17.58 

12  32  54.98 

12  36  32.69 

12  40  10.73 

12  43  49.14 

12  47  27.92 

12  51  7.11 

12  54  46.72 

12  58  26.79 

13  2  7.31 
13  5  48.32 
13  9  29.84 

13  13  11.88 

13  16  54.46 

13  20  37.59 

13  24  21.28 

13  28  5.55 

13  31  50.41 

13  35  35.88 

13  39  21.98 

13  43  8.71 

13  46  56.08 

13  50  44.11 

13  54  32.82 

13  58  22.22 

14  2  12.32 
14  6  3.13 

14  9  54.67 

14  13  46.96 

14  17  40.01 

14  21  33.84 

14  25  28.46 


Diff.  for 
IHonr. 


9.052 
9.065 
9.078 

9.093 
9.108 
9.125 

9.142 
9.160 
9.179 

9.199 
9.219 
9.241 

9.263 
9.286 
9.309 

9.333 
9.357 
9.382 

9.407 
9.433 
9.460 

9.487 
9.516 
9.544 

9.573 
9.602 
9.632 

9.664 
9.694 
9.726 
9.759 

9.792 


Apparent 
Deoliofttion. 


3  9  54.4 
3  33  11.3 

3  56  25.8 

4  19  37.6 

4  42  46.3 

5  5  51.6 

5  28  53.1 

5  51  50.5 

6  14  43.4 

6  37  31.5 

7  0  14.4 
7  22  51.7 

7  45  23.0 

8  7  48.0 
8  30  6.4 

8  52  17.6 

9  14  21.2 
9  36  16.9 

9  58  4.3 
10  19  42.8 

10  41  12.2 

11  2  32.1 
11  23  42.0 

11  44  41.5 

12  5  30.1 
12  26  7.4 
12  46  33.2 


Diff.  for 
IHonr. 


13 
13 
13 
14 


6  47.0 

26  48.5 

46  37.2  ; 

6  12.6 


-58.25 
58.16 
58.05 

-57.93 
57.79 
57.64 

-57.48 
57.29 
57.10 

-56.89 
56.67 
56.43 

-56.17 
55.90 
55.61 

-55.30 
54.98 
54.64 

-54.29 
53.92 
53.53 

-53.12 
52.70 
52.25 

-51.79 
51.31 
50.82 

-50.31 
49.79 
49.25 
48.69 


S.  14  25  34.4    -48.11 


Semi- 
diameter. 


16 
16 
16 


1.46 
1.74 
2.01 


16  2.29 

16  2.56 

16  2.84 

16  3.11 

16  3.39 

16  3.66 

16  3.93 

16  4i20 

16  4.47 

16  4.75 

16  5.02 

16  5.29 

16  5.56 

16  5.84 

16  6.11 

16  6.38 

16  6.65 

16  6.93 

16  7.20 

16  7.47 

16  7.74 

16  8.02 

16  8.29 

16  8.55 

16  8.81 

16  9.07 

16  9.33 

16  9.58 

16  9.83 


Sidereal 
Time  of 
Semi- 
diameter 
Paaaing 
Meridlau. 


64.36 
64.40 
64.45 

64.50 
64.56 
64.61 

64.67 
64.73 
64.80 

64.86 
64.93 
65.00 

65.07 
65.15 
65.23 

65.31 
65.40 
65.49 

65.58 
65.67 
65.77 

65.87 
65.97 
66.07 

66.18 
66.28 
66.39 

66.50 
66.61 
66.72 
66.83 

66.94 


Bq  nation  of 

Time, 

to  be 
Snbtraoted 

from 
Apparent 

Time. 


10  17.11 
10  36.21 

10  54.99 

11  13.45 
11  31.55 

11  49.27 

12  6.59 
12  23.48 
12  39.92 

12  55.91 

13  11.40 
13  26.39 

13  40.86 

13  54.80 

14  8.20 

14  21.03 
14  33.27 
14  44.92 

14  55.97 

15  6.40 
15  16.20 

15  25.36 
15  33.86 
15  41.68 

15  48.82 

15  55.26 

16  0.98 


16 
16 
16 
16 


5.97 
10.22 
13.72 
16.44 


Difl:  for 
IHonr. 


0.802 
0.789 
0.776 

0.761 
0.746 
0.729 

0.712 
0.694 
0.675 

0.655 
0.635 
0:613 

0.591 
0.568 
0.545 

0.521 
0.497 
0.472 

0.447 
0.421 
0.394 

0.367 
0.339 
0.311 

0.282 
0.253 


I 


0.223  i 


0.192  I 
0.161  I 
0.129  , 
0.096  I 


I 


16   18.38  ;    0.063 


NoTB.^The  mean  titre  of  setnidiameter  passing  may  be  fotmd  by  subtracting  0*.18  from  the  sidereiil  time. 

The  Hisni  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  increasing. 


11. 


OCTOBER,    188.7. 
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AT  GREENWICH  MEAN  NOON. 

TUK 

8U«'8 

i 
1 

1 

1 

1 

Sqnatlon  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Diff.  for 
1  Honr. 

Sidereal 

Time. 

or 

Right  AsowiihIoii 

of 

Mean  Sun. 

AppaiMt 
BIgbtAwwMion. 

Dlif.  for 
IHour. 

AppArent 
DeoUiiAtion. 

Difllfor 
1  Hour. 

Sat. 

SUN. 

Bfon. 

1 

2 
3 

h     m       a 

12  29  19.13 
12  32  56.58 
12  36  34.34 

9.054 
9.067 
9.080 

O           t          II 

S.   3  10    4.4 
3  33  21.6 
3  56  36.4 

-W.26 
58.17 
58.06 

m       s 

10  17.24 
10  36.34 
10  55.13 

0.802 
0.789 
0.776 

h     m       s 

12  39  36.37 
12  43  32.92 
12  47  29.47  | 

Tues. 
Wed. 
Thur. 

4 

5 
6 

12  40  12.43 
12  43  50.89 
12  47  29.72 

9.095 
9.110 
9.187 

4  19  48.5 

4  42  57.5 

5  6     3.0 

-57.94 
57.80 
57.65 

11   13.59 
11  31.69 
11  49.41 

0.761 
0.746 
0.729 

12  51  26.03 
12  55  22.57 
12  59  19.13 

Frid. 

Sat. 

SUN. 

7 
8 
9 

12  51     8.95 
12  54  48.61 
12  58  28.72 

9.144 
9.162 
9.181 

5  29     4.7 

5  52    2.3 

6  14  55.5 

-57.49 
57.30 
57.11 

12    6.73 
12  23.62 
12  40.06 

0.712 
0.694 
0.675 

13     3  15.68 
13     7  12.23 
13  11     8.78 

m 

10 
11 
12 

13    2     9.29 
13     5  50.35 
13    9  31.91 

9.201 
9.221 
9.243 

6  37  43.8 

7  0  26.9 
7  23     4.4 

-56.90 
56.68 
56.44 

12  56.05 

13  11.54 
13  26.53 

0.655 
0.6:15 
0.613 

13  15     5.34 
13  19     1.89  1 
13  22  58.44  ! 

Thur. 

Frid. 

Sat. 

13 
14 
15 

13  13  13.99 
13  16  56.61 
13  20  39.78 

9.265 
9.288 
9.311 

7  45  35.9 

8  8     1.1 
8  30  19.6 

-56.18 
55.91 
55.62 

13  41.00 

13  54.94 

14  8.33 

0.591 
0.568 
0.545 

13  26  54.99 
13  30  51.55 
13  34  48.10 

SUN. 

Mod. 

Tues. 

16 
17 
18 

13  24  23.51 
13  28    7.82 
13  31  52.72 

9.335 
9.359 
9.384 

8  52  30.9 

9  14  34.6 
9  36  30.4 

-65.31 
54.99 
54.65 

14  21.15 
14  3339 
14  45.04 

0.521 
0.497 
0.472 

13  38  44.66 
13  42  41.21 
13  46  37.76 

Wed. 
Thur. 
Frid. 

19 
20 
21 

13  35  3823 
13  39  24.36 
13  43  11.12 

9.409 
9.435 
9.462 

9  58  17.9 
10  19  56.5 
10  41  25.9 

-54.29 
53.92 
53  53 

14  56.08 

15  6.51 
15  16.30 

0.447 
0.421 
0.394 

13  50  34.31 
13  54  30.87 
13  58  27.42 

Sat. 

SUN. 

Mon. 

22 
23 
24 

13  46  58^2 
13  50  46.58 
13  54  35.32 

9.489 
9.517 
9.545 

11     2  45.8 
11  23  55.7 
11  44  55.2 

-53.12 
52.70 
52.25 

15  25.45 
15  33.94 
15  41.76 

0.367 
0.339 
0.31 1 

14     2  23.97 
14     6  20.52 
14  10  17.08 

Tues. 
Wed. 
Thur. 

25 
26 
27 

13  58  24.75 

14  2  14.87 
14     6     5.71 

9.574 
9.603 
9.633 

12     5  43.8 
12  26  21.1 
12  46  46.8 

-51.79 
5131 
50.82 

15  48.89 

15  55.32 

16  1.03 

0.282 
0.253 
0.223 

14  14  13.63 
14  18  10.19 
14  22     6.74 

Frid. 
Sat. 
SUN. 
Mon. 

28 
29 
30 
31 

14    9  57.27 
14  13  49.58 
14  17  42.65 
14  21  36.49 

9.664 
9  695 
9.727 
9.760 

13    7     0.5 
13  27     1.9 

13  46  50.5 

14  6  25.8 

-50.31 
49.79 
49.25 
48.69 

16    6.02 
16  10.26 
16  13.75 
16  16.46 

0.192 
0.161 
0.129 
0.096 

14  26     3.29 
14  29  59.84 
14  33  56.40 
14  37  52.95 

Tues. 

32 

14  25  31.12 

9.793 

S.  14  25  47.5 

-48.11 

16  18.39 

0.063 

14  41  49.50  1 

XOR.— Xh 
Xti 
art 

e  semldiameier  for  x 
e  sign  ~  prefixed  to 
B  inoreasliig. 

aean  noon 
the  hoorl 

may  be  aeaumed  the  same  as  t 
y  change  of  declination  indicate 

hat  for  api>arent 
« that  sonth  dec 

noon, 
linations 

Ditr.  for  1  Honr, 
4-9«.8565. 
(Table  IH.) 
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OCTOBER,   1887. 


m. 


AT  GREENWICH  MEAN  NOON. 

1 

•  i 

THE  SUN'S 

Logarithm 

of  the 

Radius  Vector 

of  the 

Karth. 

t 

1 
•s 

1 

1 

"s 

1 

TRUE  LONGITUDE. 

Dlfr.  for 
1  Hour. 

LATITUDE. 

DIff.  for 
1  Hoar. 

HeAn  Time 

of 

Sidereal  Noon 

1 

X 

V 

1 

2 
3 

274 
275 
276 

187  59  14!0 

188  58  17.2 

189  57  22.5 

58  48'.8 
57  52.0 
56  57.2 

147.'59 
147.68 
147.77 

-  ao8 

0.16 
0.21 

0.0002428 
0.0001175 
9.9999926 

-52.3 
52.1 
51.9 

h       m       • 

11  18  32.17 
11   14  36.26 
11   10  40.35 

4 
5 

6 

277 
278 
279 

190  56  30.0 

191  55  39.6 

192  54  51.4 

56    4.6 
55  14.1 
54  25.8 

147.86 
147.05 
148.04 

-0.24 
0.23 
0.19 

9.9998681 
9.9997442 
9.9996208 

-51.7 
51.5 
51.3 

11     6  44.44 
11     2  48.53 
10  58  52.64  I 

7 
8 
9 

280 
281 
282 

193  54     5.5 

194  53  21.9 

195  52  40.7 

53  39.8 
52  56.2 
52  14.9 

148.13 
148.*23 
148.33 

-0.13 
-  0.04 
-f  0.07 

9.9994979 
9.9993753 
9.9992529 

-51.1 
51.0 
50.9 

10  54  56.73 
10  51     0.82 
10  47     4.91 

10 
11 
12 

283 

284 
285 

196  52     1.8 

197  51  25.2 

198  50  50.9 

51  35.9 
50  59.2 
50  24.8 

148.43 
148.52 
148.62 

+  0.20 
0.34 
0.48 

9.9991308 
9.9990088 
9.9988867 

-50.9 
50.9 
51.0 

10  43     9.01 
10  39  13.10 
10  35  17.19 

13 
14 
15 

286 
287 
288 

199  50  19.0 

200  49  49.3 

201  49  21.8 

49  52.8 
49  23.0 
48  55.4 

148.72 
148.81 
148.90 

+  0.61 
0.73 
0.83 

9.9987645 
9.9986421 
9.9985196 

-51.0 
51.0 
51.1 

10  31  21.29  1 
10  27  25.38 
10  23  29.47  i 

16 
17 
18 

289 
290 
291 

202  48  56.4 

203  48  33.0 

204  48  11.7 

48  29,9 
48     6.4 
47  45.0 

148.98 
149.07 
149.15 

+  0.91 
0.96 
0.97 

9.9983969 
9.9982740 
9.9981509 

-51.1 
51.2 
51.2 

10  19  33.57 
10  15  37.66 
10  11  41.76 

19 
20 
21 

292 
293 
294 

205  47  52.4 

206  47  34.9 

207  47   19.2 

47  25.6 
47     8.0 
46  52.2 

149.23 
149.31 
149.38 

-f  0.95 
0.91 
0.84 

9.9980278 
9.9979047 
9.9977816 

-51.3 
51.3 
51.2 

10    7  45.85 

10    3  49.94 

9  59  54.03 

22 
23 
24 

295 
296 
297 

208  47     5.2 

209  46  53.0 

210  46  42.5 

46  38.1 
46  25.8 
46  15.2 

149.46 
149.53 
149.60 

-f  0.75 
0.64 
0.51 

9.9976587 
9.9975363 
9.9974145 

-51.1 
50.9 
50.6 

9  55  58.13 
9  52    2.22  , 
9  48     6.31  ; 

25 
26 

|27 

298 
299 
300 

211  46  33.6 

212  46  26.4 

213  46  20.9 

46     6.2 
45  58.9 
45  53.3 

149.67 
149.74 
149.81 

+  0.38 
0.24 
0.12 

9.9972934 
9.9971730 
9.9970537 

-50.3 
49.9 
49.4 

9  44  10.40 
9  40  14.50 
9  36  18.59 

1  28 
1  29 
,  30 
1  31 

301 
302 
303 
304 

214  46  17.1 

215  46  15.0 

216  46  14.7 

217  46  16.1 

45  49.4 
45  47!2 
45  46.8 
45  48.1 

149.88 
149.95 
150.02 
150.10 

H-  0.01 

-  0.07 

0.13 

0.16 

9.9969356 
9.9968189 
9.9967036 
9.9965897 

-48.9 
48.3 
47.7 
47.1 

9  32  22.68 
9  28  26.78 
9  24  30.87  ' 
9  20  34.97 

J32 

305 

218  46  19.4 

numbers  in  column 
mean  equinox  of  Ja 

45  51.2 

A  corTe«pon<i 
nuary  0*.0. 

150.17 

-  0.16 

9.9964774 

-46.4 

9  16  39.06  : 

'    Non 

1    . 

B.— Tho 
the 

I  to  the  tn 

lie  equinox  of  1 

.he  date;  in  oolui 

nn  X\  to 

DiiE.  for  1  Hour, 
—  9-.8296. 
(Tia>len.) 
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QBEENWICH  MEAN  TIME. 

' 

i 
1 

1 

■s 

1' 

THE  MOON'S 

SBMCDIAKBTXB. 

HOBIZOHTAL 

PARALLAX. 

UPPBE  TBAN81T. 

AGE. 

NOOD. 

Hidnlgbt. 

Koon. 

DUtfor 
IHoor. 

Midnight. 

DiitftMf 

IHonr. 

Uarldianof 

OTMDWlob. 

Dlir.  for 
IHonr. 

NooD. 

1 

14  Ab.9 

14  44'!4 

54'    2"0 

-0.31 

53'  58.9 

-o!80 

11  49.0 

m 
1.74 

d 
13.9 

2 

14  43.9 

14  43.8 

53  57.1 

-0.09 

53  56.7 

+0.08 

12  30.8 

1.74 

14.9 

3 

14  44.0 

14  44.7 

53  57.5 

•M).13 

53  59.8 

0.85 

13  12.9 

1.77 

15.9 

4 

14  45.7 

14  47.2 

54    3.6 

+0.38 

54    9.0 

+0.51 

13  56.1 

1.88 

16.9 

5 

14  49.0 

14  51.4 

54  15.9 

0.64 

54  24.4 

0.78 

14  40.6 

1.89 

17.9 

6 

14  54.2 

14  57.5 

64  34.7 

0.94 

54  46.9 

1.10 

15  27.0 

1.98 

18.9 

7 

15     1.3 

15    5.7 

65     1.0 

+1.86 

55  17.1 

+1.43 

16  15.6 

2.07 

19.9 

8 

15  10.6 

15  16.1 

55  35.2 

1.59 

55  55.3 

1.75 

17    6.3 

8.15 

20.9 

9 

15  22.1 

15  28.5 

56  17iJ 

1.90 

56  40.9 

8.04 

17  58.8 

2.23 

21.9 

10 

15  35.4 

15  42.7 

57    6.2 

+2.17 

57  32.9 

+8.87 

18  52.7 

2.86 

22.9 

11 

15  50.2 

15  57.9 

58    0.6 

8.33 

58  28.8 

8.35 

19  47.3 

3.88 

23.9 

12 

16    5.6 

16  13.1 

58  57.0 

8.33 

59  24.6 

8.86 

20  42.2 

8.39 

24.9 

13 

16  20.3 

16  27.0 

59  51.1 

+8.13 

60  15.6 

+1.93 

21  37.1 

3.39 

25.9 

14 

16  32.9 

16  38.0 

60  37.4 

1.68 

60  55.9 

1.38 

22  32.1 

8.30 

26.9 

15 

16  41.9 

16  44.6 

61  10.4 

1.08 

61  20.4 

+0.63 

23  27.6 

3.33 

27.9 

16 

16  46.0 

16  46.0 

61  25.5 

+0.81 

61  25.4 

-0.83 

6 

28.9 

17 

16  44.5 

16  41.8 

61  20.1 

-0.65 

61     9.9 

1.04 

0  23.6 

3.35 

0.6 

18 

16  87.7 

16  32.6 

60  56.1 

1.40 

60  36.2 

1.73 

1  20.6 

8.39 

1.6 

19 

16  26.5 

16  19.6 

60  13.8 

-1.98 

59  48.6 

-8.19 

2  18.1 

3.41 

2.6 

20 

16  12.2 

16    4.5 

59  21.4 

8.38 

58  53.0 
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2 

8  27  34.27 

9.3530 

18     1  29.9 

5.293 

3 

6  38  37.60 

9.9694 

20    0  41.4 

40.104 

3 

8  29  55.48 

9.3539 

17  56  13.1 

5.337 

4 

6  40  53.84 

9J9790 

20    0  44.4 

-0.004 

4 

8  32  16.74 

9.3548 

17  50  49.5 

5.451 

5 

6  43  10.24 

9.9746 

20    0  40i) 

0.113 

5 

8  34  38.06 

9.3557 

17  45  19.0 

5.505 

6 

6  45  26.79 

9.9771 

20    0  30.8 

0.999 

6 

8  36  59.43 

9.3565 

17  39  41.7 

5.078 

7 

6  47  43.49 

9.9796 

20    0  14.2 

0.339 

7 

8  39  20.84 

9.3573 

17  33  57.7 

5.790 

8 

6  50    0.34 

9.9891 

19  59  51.0 

0.449 

8 

8  41  42.30 

9.3581 

17  28    6.9 

5.903 

9 

6  52  17.34 

9.9845 

19  59  21.2 

0.5S9 

9 

8  44    3.81 

9.3588 

17  22    9.3 

64)16 

10 

6  54  34.48 

9.9869 

19  58  44.8 

0.609 

10 

8  46  25.36 

9.3596 

17  16    5.0 

6.198 

U 

6  56  51.77 

9.9893 

19  58     1.8 

0.779 

11 

8  48  46.95 

9.3601 

17    9  54.0 

6.940. 

12 

6  59    9.20 

9.9917 

19  57  12.1 

0.883 

12 

8  51     8.57 

9.3607 

17    3  36.2 

6.3S8 

13 

7     I  26.77 

9.9939 

19  56  15.8 

0.994 

13 

8  53  30.23 

9.3613 

16  57  11.8 

6.403 

14 

7    3  44.47 

9.9969 

19  55  12.8 

1.107 

14 

8  55  51.93 

9.3619 

16  50  40.7 

6.573 

15 

7    6    2.31 

9.9984 

19  54    3.0 

1.990 

15 

8  58  13.66 

9.3694 

16  44    3.0 

6.083 

16 

7    8  20.28 

9.3006 

19  52  46.4 

1.339 

16 

9    0  a5.42 

9.3099 

16  37  18.7 

0.793 

17 

7  10  38.38 

93)97 

19  51  23.1 

1.445 

17 

9    2  57.21 

9.3635 

16  30  27.8 

OJ03 

18 

7  12  56.61 

9.3048 

19  49  53.0 

1.557 

18 

9    5  19.04 

9.3640 

16  23  30.4 

70*19 

19 

7  15  14.96 

9.3069 

19  48  16.2 

1.670 

19 

9    7  40.89 

9.3644 

16  16  26.4 

7.191 

20 

7  17  33.44 

9.3090 

19  46  32.6 

1.783 

20 

9  10    2.76 

9.3648 

16    9  15.9 

7.999 

21 

7  19  52.04 

9.3110 

19  44  42.2 

1.807 

21 

9  12  24.66 

9.3659 

J6    1  59.0 

7.336 

22 

7  22  10.76 

9.3130 

19  42  45.0 

9.010 

22 

9  14  46^ 

9J655 

15  54  35.6 

7.444 

23 

7  24  29.60 

9.3149 

3NDA^ 

N.19  40  41.0 
ST  10. 

9.194 

23 

9  17    8.52 
WEE 

9.3659 

)NESD 

N.15  47    5.7 
AY  12. 

7.5SQ 

0 

7  26  48.55 

9.3168 

N.19  38  30.1 

9.938 

0 

9  19  30.49 

9.3609 

N.15  39  29.4 

7.056 

1 

7  29    7.62 

9.3187 

19  36  12.4 

9.359 

1 

9  21  52.47 

9J665 

15  31  46.8 

7.703 

2 

7  31  26.80 

9.3905 

19  SS  47.8 

9.467 

2 

9  24  14.47 

9.3668 

15  23  57.9 

7.868 

3 

7  33  46.08 

9.3999 

19  31  16.4 

9.581 

3 

9  26  36.49 

9.3671 

15  16    2.6 

7.973 

4 

7  36    5.47 

9.3940 

19  28  38.1 

9.696 

4 

9  28  58.52 

9.3673 

15    8     l.l 

8.077 

5 

7  38  24.96 

9.3957 

19  25  52.9 

9.811 

5 

9  31  20.56 

9.3675 

14  59  53.4 

&180 

6 

7  40  44.55 

9.3973 

19  23    0.8 

9.996 

6 

9  33  42.62 

9.36n 

14  51  39.5 

8.989 

7 

7  43    4.24 

9.3990 

19  20    1.8 

3.041 

7 

9  36    4.69 

9.3679 

14  43  19.5 

8.384 

1     8 

7  45  24.03 

9.3306 

19  16  55.9 

3.155 

8 

9  38  26.77 

9.3681 

14  34  53.4 

8.486 

9 

7  47  43.91 

9.3399 

19  13  43.2 

3.969 

9 

9  40  48.86 

9.3689 

14  26  21.2 

8J>87 

10 

7  50    3.89 

9.3337 

19  10  23.6 

3.385 

10 

9  43  10.96 

2.3684 

14  17  42.9 

8.688 

11 

7  52  23.f)6 

9.3359 

19    6  57.0 

3.501 

11 

9  45  33.07 

9.3686 

14    8  58.6 

8.787 

12 

7  54  44.1 1 

9.3366 

19    3  23.5 

3.616 

12 

9  47  55.19 

9.3687 

14    0    8.4 

8.886 

13 

7  57    4.35 

9.3380 

18  59  43.1 

3.731 

13 

9  50  17.31 

9.3688 

13  51  12.3 

8.984 

14 

7  59  24.67 

9.3394 

18  55  55.8 

3.846 

14 

9  52  39.44 

9.3689 

13  42  10.4 

9.081 

15 

8     1  45.08 

2.3408 

18  52     1.6 

3.961 

15 

9  55     1.58 

9.3690 

13  ai    2.6 

9.177 

16 

8    4    5.57 

9.3421 

18  48    0.5 

4.077 

16 

9  57  23.72 

9.3690 

13  23  49.1 

9.979 

17 

8    6  26.13 

2.3433 

18  43  52.4 

4.199 

17 

9  59  45.86 

9.3690 

13  14  29.9 

9JJ67 

18 

8    8  46.76 

2.3445 

18  39  37.4 

4.307 

18 

10    2    8.00 

9..')691 

13    5    5.0 

9.461 

19 

8  11     7.47 

9.3457 

18  35  15.5 

4.422 

19 

10    4  30.15 

9.3699 

12  .55  :M.5 

9.554 

20 

8  13  38.25 

9.3468 

18  30  46.8 

4.536 

20 

10    6  .52.30 

9.3699 

12  45  58.5 

9.047 

21 

8  15  49.09 

9.3479 

18  26  11.2 

4.651 

21 

10    9  14.45 

9.3699 

12  36  16.9 

9.739    ' 

22 

8  18  10.00 

2.3491 

18  21  28.7 

4.766 

22 

10  11  36.fi0 

9.3699 

12  26  29.8 

9.829 

23 

8  20  30.98 

9.3502 

18  16  39.3 

4.881 

23 

10  13  58.76 

9.3693 

12  16  37.4 

9.918 

24 

8  22  52.02 

9.3512 

N.I8  11  43.0 

4.995 

24 

10  16  20.92 

9.3693 

N.12    6  39.6 

104)07    1 
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GBEENWIOH  MEAN  TIME. 

THB  MOOITS  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BightAMendon. 

Biftfor 
lMiniit«. 

DUtfor 
iHinutA 

Hour. 

Right  Asoenaion. 

Dlttfor 
IMinute. 

DeoUnaUon. 

Diltfor 
IMinnte. 

THl 

JESD^ 

lY  13. 

SATUEDAY  15. 

h    m     s 

■ 

0     1    ft 

II 

b    m      8 

s 

0      1      II 

// 

0 

10  16  20.92 

9.3003 

N.12    6  39.6 

10.007 

0 

12  10  10.93 

9.3784 

N.  2  45  28.9 

19.874 

1 

10  18  43.08 

9.3093 

11  56  36J> 

10.095 

1 

12  12  33.65 

9.3789 

2  32  35.7 

19.899 

2 

10  21     5.24 

8.3093 

11  46  28.2 

10.189 

2 

12  14  56.40 

9.3795 

2  19  41.0 

19.929 

3 

10  23  27.40 

9.3093 

11  36  14.7 

10.908 

3 

12  17  19.19 

9.3802 

2    6  45.0 

12JM4 

4 

10  25  49.56 

9.3093 

11  25  56.1 

10.353 

4 

12  19  42.02 

9.3808 

1  53  47.7 

12.965 

5 

10  28  11.72 

9.3093 

11  15  32.4 

10.437 

5 

12  22    4.89 

9.3814 

1  40  49.2 

19.983 

6 

10  30  33.88 

9.3693 

11    5    3.7 

10.519 

6 

12  24  27.79 

9.3891 

1  27  49.7 

13.000 

7 

10  ^^  56.04 

9.3693 

10  54  30.1 

10.601 

7 

12  26  50.74 

9.3898 

1  14  49.2 

13.016 

8 

10  35  18.20 

9.3603 

10  43  51.6 

10.089 

8 

12  29  13.73 

9.3836 

1     1  47.8 

13.030 

9 

10  37  40.36 

9.3603 

10  33    8.3 

10.709 

9 

12  31  36.77 

9.3843 

0  48  45.6 

13.049 

10 

10  40    2.52 

9.3094 

10  22  20.2 

10.841 

10 

12  33  59.85 

9.3851 

0  35  42.7 

13.059 

11 

10  42  24.69 

9.3695 

10  11  27.4 

10.918 

11 

12  36  22.98 

9.3858 

0  22  39.3 

13.061 

12 

10  44  46.86 

9.3695 

10    0  30.1 

10.994 

12 

12  38  46.15 

9.3866 

N.  0    9  35.4 

13.068 

13 

10  47    9.03 

9.3695 

9  49  28.2 

11.009 

13 

12  41     9.37 

9.3875 

S.  0    3  28.9 

13.073 

14 

10  49  31.20 

9.3095 

9  38  21.8 

11.149 

14 

12  43  32.65 

9.3884 

0  16  33.4 

13.077 

15 

10  51  5:3.37 

9.3090 

9  27  11.1 

11.915 

15 

12  45  55.98 

9.3803 

0  29  38.1 

13U)79 

16 

10  54  15.55 

9.3697 

9  15  56.0 

11.987 

16 

12  48  19.36 

9.3909 

0  42  42.9 

13.080 

17 

10  56  37.73 

9.3697 

9    4  36.6 

11.358 

17 

12  50  42.80 

9J911 

0  55  47.7 

13.078 

18 

10  58  59.91 

9.3697 

8  53  13.0 

11.497 

18 

12  53    6.29 

9.3990 

1     8  52.3 

13.075  ' 

19 

11     1  22.10 

9.3098 

8  41  45.3 

11.490 

19 

12  55  29.84 

9.3030 

1  21  56.7 

13.071 

20 

11    3  44.29 

9.3096 

8  30  13.5 

11.569 

20 

12  57  53.45 

9.3940 

1  35    0.8 

13.064 

21 

11    6    6.48 

9.3099 

8  18  37.8 

11.697 

21 

13    0  17.12 

9.3950 

1  48    4.4 

13.066 

22 

11     8  28.68 

9J70I 

8    6  58.2 

11.699 

22 

13    2  40.85 

9.3960 

2     1    7.5 

13.047 

23 

11  10  50.89 

9.3709 

N.  7  65  14.8 

11.755 

23 

13    5    4.64 

8.3970 

S.  2  14  10.0 

13.035 

FJ 

RIDAl 

:   14. 

81 

FNDAl 

I  16. 

0 

11  13  13.11 

9.3704 

N.  7  43  27.6 

11.817 

0 

13    7  28.49 

9.3981 

8.  2  27  11.7 

13.099 

1 

11  15  35.34 

9.3705 

7  31  36.7 

ii.8n 

1 

13    9  52.41 

9.3999 

2  40  12.6 

13.007 

2 

11  17  57.57 

9.3700 

7  19  42.3 

nsM 

2 

13  12  16.39 

9.4003 

2  53  12.5 

19.990 

3 

11  20  19.81 

9.3707 

7    7  44.4 

11.993 

3 

13  14  40.44 

9.4014 

3    6  11.4 

19.979 

4 

11  22  42.06 

9.37J0 

6  55  43.1 

19.050 

4 

13  17    4.56 

9.4095 

3  19    9.1 

12.959 

5 

11  25    4.33 

9.3719 

6  43  38.4 

19.106 

5 

13  19  28.74 

9.4036 

3  32    5.6 

19.930 

6 

11  27  26.61 

9.3714 

6  31  30.4 

19.159 

6 

13  21  52.99 

9.4048 

3  45    0.7 

19.907 

7 

11  29  48.90 

9.3717 

6  19  19.3 

19.911 

7 

13  24  17.31 

9  4060 

3  57  .54.4 

12.882 

8 

11  32  11.21 

9.3719 

6    7    5.1 

19.909 

8 

13  26  41.71 

9.4079 

4  10  46.5 

12.854 

9 

11  34  33.53 

9.3793 

5  54  47.9 

19.311 

9 

13  29    6.18 

9.4084 

4  23  36.9 

12.826 

10 

1 1  36  55.87 

9.3795 

5  42  27.8 

19.359 

10 

13  31  30.72 

9.4097 

4  36  25.6 

12.796 

11 

11  39  18.23 

9.3797 

5  30    4.8 

19.406 

11 

13  33  55.34 

9.4109 

4  49  12.4 

19.764 

12 

11  41  40.60 

9.3730 

5  17  3J).1 

19.451 

12 

13  36  20.03 

9.4199 

5     1  57.3 

12.731 

13 

11  44    2.99 

9.3733 

5    5  10.7 

19.494 

13 

13  38  44.80 

9.4134 

5  14  40.1 

12.695 

14 

1 1  46  25.40 

9.3737 

4  52  39.8 

19.536 

14 

13  41    9.64 

9.4147 

5  27  20.7 

12.658 

15 

11  48  47.84 

9.3741 

4  43    6.4 

12.577 

15 

13  43  34.56 

9.4160 

5  39  59.1 

12.020 

16 

11  51  10.30 

9.3745 

4  27  30.5 

19.616 

16 

13  45  59.56 

9.4173 

5  52  35.1 

12.579 

17 

11  53  3-4.78 

9.3749 

4  n  52.4 

12.653 

17 

13  48  24.64 

9.4186 

6    5    8.6 

12.637 

18 

11  55  55.29 

2.3753 

4    2  12.1 

19.689 

16 

13  50  49.79 

2.4199 

6  17  3^).5 

12.493 

19 

11  58  17.82 

9.3767 

3  49  29.7 

12.794 

19 

13  53  15.03 

2.4913 

(>  30    7.8 

12.448 

20 

12    0  40.38 

9.3709 

3  36  45.2 

12.757 

20 

13  55  40.35 

2.4226 

6  42  33.3 

J2.401 

21 

12    3    2.97 

9.3767 

3  23  58.8 

12.788 

21 

13  58    5.74 

2.4239 

6  54  55.9 

12.352 

22 

12    5  25.59 

•     9.3779 

3  11  10.6 

12.818 

22 

14    0  31.21 

9.4253 

7    7  15.6 

12.302 

23 

12    7  48.24 

9.3778 

2  58  2d.6 

19.847 

23 

14    2  56.77 

9-4967 

7  19  32.2 

12.251 

24 

12  10  10.93 

9.3784 

N.  2  45  28.9 

19.874 

24 

14    5  22.41 

9.4280 

8.  7  31  45.7 

19.J97  J 
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GREENWICH  MEAK  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Ascension. 

Dlff-fbr 
IMinate. 

DsoUnation. 

Diff.for 
IMinate. 

Hoar. 

RightAsoension. 

Diff.for 
IMinate. 

Deelinstion. 

IHff.for 
IMinate. 

M< 

3NDA^ 

ST  17. 

WEDNESDAY  19. 

h     m      s 

s 

O          #          // 

1/ 

b    m      8 

s 

^      ^    J.      " 

,, 

0 

14    5  22.41 

9.4280 

S.  7  31  45.7 

19.197 

0 

16    3  20.39 

9.4799 

8.15  47  55.6 

7.991    t 

] 

14    7  48.13 

9.4393 

7  43  55.9 

19.149 

1 

16    5  49.16 

9.4796 

15  55  51.6 

7.876    ' 

2 

14  10  13.93 

9.4307 

7  56    2.8 

19.086 

2 

16    8  17.94 

9.4799 

16    3  40.7 

7.761    ' 

3 

14  12  39.82 

9.4393 

8    8    6.2 

19.097 

3 

16  10  46.74 

9.4801 

16  11  22.9 

7.645    1 

4 

14  15    5.79 

9.4336 

8  20    6.0 

11.967 

4 

16  13  15.55 

9.4809 

16  18  58.1 

7.537 

5 

14  17  31.85 

9.4349 

8  32    2.2 

11.906 

5 

16  15  44.37 

9.4804 

16  26  26.2 

7.409 

6 

14  19  57.98 

2.4369 

8  4:3  54.7 

11.843 

6 

16  18  ISJ^O 

9.4806 

16  33  47.2 

7.391  ; 

7 

14  22  24.19 

9.4376 

8  55  4:3.4 

11.778 

7 

16  20  42.04 

9.4806 

16  41     1.1 

7.173    ' 

8 

14  24  50.49 

9.4390 

9    7  28.1 

11.719 

8 

16  23  10.87 

9.4805 

16  48    7.8 

7.052    ■ 

9 

14  27  16.87 

9.4403 

9  19    8.8 

11.644 

9 

16  25  39.70 

9.4605 

16  55    7.3 

6.939 

10 

14  29  43.33 

9.4417 

9  30  45.4 

11.576 

10 

16  28    8.53 

3.4803 

17     1  59.6 

6.819    > 

11 

14  32    9.87 

9.4431 

9  42  17.9 

11.506 

11 

16  30  37.34 

9.4801 

17    8  44.7 

6.691    { 

12 

14  34  36.50 

9.4445 

9  53  46.1 

11.433 

12 

16  33    6.14 

9.4798 

17  15  22.5 

6.568    1 

13 

14  37    3.21 

9.4456 

10    5    9.9 

11.360 

13 

16  35  34.92 

2.4796 

17  21  52.9 

6.445 

14 

14  39  29.99 

9.4470 

10  16  29.3 

11.985 

14 

16  38    3.69 

2.4793 

17  28  15.9 

6.329 

15 

14  41  56.85 

9.4483 

10  27  44.1 

11.908 

15 

16  40  32.44 

2.4789 

17  34  31.6 

6.199 

16 

14  44  23.79 

9.4497 

10  38  54.3 

11.131 

16 

16  43    1.16 

9.4784 

17  40  39.8 

6.075 

17 

14  46  50.81 

9.4510 

10  49  59.8 

11.059 

17 

16  45  29.85 

2.4779 

17  46  40.6 

5J69 

18 

14  49  17.91 

9.4529 

11     1     0.5 

10.971 

18 

16  47  58.51 

9.4773 

17  52  34.0 

5.827 

19 

14  51  45.08 

9.4535 

11  11  56.3 

10.880 

19 

16  .50  27.13 

9.4767 

17  58  19.9 

5.702 

20 

14  54  12.33 

9.4548 

11  22  47.2 

10.806 

20 

16  52  55.71 

9.4760 

18    3  58.2 

5.576 

21 

14  56  39.66 

9.4561 

11  33  33.0 

10.790 

21 

16  55  24.25 

9.4759 

18    9  29.0 

5.450    1 

22 

14  59    7.06 

9.4573 

11  44  13.6 

10.634 

22 

16  57  52.74 

9.4743 

18  14  52.2 

5.394    i 

23 

15    1  34.53 
TU 

9.4584 

ESDA 

S.11  54  49.1 
Y  18. 

10JM7 

23 

17    0  21.17 
THI 

9.4734 

JRSD^ 

S.  18  20    7.9 
LY  20. 

5.198    1 

0 

15    4    2.07 

9.4596 

S.12    5  19.3 

10.458 

0 

17    2  49.55 

9.4735 

S.  16  25  16.0 

50)79 

1 

15    6  29.68 

9.4607 

12  15  44.1 

10.368 

1 

17    5  17.87 

9.4715 

18  30  16.5 

4.945 

2 

15    8  57.36 

9.4619 

12  26    3.5 

10.977 

2 

17    7  46.13 

9.4705 

18  35    9.4 

4.817    1 

3 

15  11  25.11 

9.4631 

12  36  17.4 

10.185 

3 

17  10  14.33 

9.4694 

18  :39  54.6 

4.690    i 

4 

15  13  52.93 

9.4643 

12  46  25.7 

10.099 

4 

17  12  42.46 

9.468a 

18  44  32.2 

4.563    1 

5 

15  16  20.81 

9.4669 

12  56  28.4 

9.907 

5 

17  15  10.51 

9.4669 

18  49    2.2 

4.436    ; 

6 

15  18  48.75 

9.4609 

13    6  25.3 

9.900 

6 

17  17  38.48 

9.4655 

18  53  24.5 

4J30e   ' 

7 

15  21   16.76 

9.4679 

13  16  16.4 

9.803 

7 

17  20    6.37 

9.4643 

18  57  39.2 

4.181    1 

8 

15  23  44.82 

9.4689 

13  26    1.7 

9.705 

8 

17  22  34.18 

9.4698 

19    1  46.2 

4.053 

9 

15  26  12.94 

9.4603 

13  35  41.0 

9.605 

9 

17  25     1.90 

9.4619 

19    5  45.5 

3.935    j 

10 

15  28  41.12 

9.4701 

13  45  14.3 

9.505 

10 

17  27  2J).52 

2.4596 

19    9  37.2 

3.797    1 

11 

15  31     9.35 

9.4710 

13  54  41.6 

9.403 

11 

17  29  57.05 

9.4.^80 

19  .13  21.2 

3.669    ; 

12 

15  33  37.64 

9.4719 

14    4    2.7 

9.300 

12 

17  32  24.48 

9.4563 

19  16  .57.5 

3JMI 

13 

15  36    5.98 

9.4737 

14  13  17.6 

9.197 

13 

17  34  51.80 

8.4544 

19  20  26.1 

3.413 

14 

15  38  34.37 

9.4735 

14  22  26.3 

9.099 

14 

17  37  19,01 

9.4536 

19  23  47.1 

3.386    , 

15 

15  41    2.80 

2.4742 

14  31  28.6 

8.985 

15 

i7  39  46.12 

3.4508 

19  27    0.4 

3.158 

16 

15  43  31.27 

9.4749 

14  40  24.5 

8.878 

16 

17  42  13.11 

9.4488 

19  30    6.1 

3.031    1 

17 

15  45  59.79 

9.4756 

14  49  14.0 

8.771 

17 

17  44  39.98 

2.4467 

19  33    4.1 

9.903    ; 

18 

15  48  28.35 

2.4763 

14  57  57.1 

8.663 

le 

17  47    6.72 

2.4447 

19  35  54.4 

2.'i75    , 

19 

15  50  56.95 

3.4760 

15    6  33.6 

8.553 

19 

17  49  3:3.34 

2.4496 

19  38  37. 1- 

3.648 

20 

15  53  25.58 

8.4774 

15  15    3.4 

8.449 

20 

17  51  59.83 

2.4403 

19  41  12.2 

3.591    ^ 

21 

15  55  54.24 

2.4779 

15  23  26.6 

8.330 

21 

17  54  26.18 

9.4380 

19  43  39.6 

9.394    1 

22 

15  58  22.93 

9.4784 

15  31  43.0 

8.918 

22 

17  56  52.39 

9.4357 

.19  45  59.4 

9J967 

23 

16    0  51.65 

9.4788 

15  39  52.7 

8.105 

23 

17  59  ia46 

9.4333 

19  48  11.6 

9.140   * 

124 

16    3  20.39 

9.4799 

8.15  47  55.6 

7.991 

24 

18     1  44.39 

9.4309 

8.19  50  16.2 

2U>i4    ! 
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gbbb:nwich  meajs  time. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BightAsodoslon. 

DUr-for 
IHinate. 

Deolination. 

DiiT.fop 
IMinate 

Honr. 

BigbtAtceiuion. 

Dittfor 
IMinate. 

Declination. 

IMflf.for 
IMinate. 

i 

jpi 

MDA^ 

21. 

SUNDAY  23. 

h    m      s 

■ 

O          1         tt 

ti 

b    m      s 

■ 

O          /         1/ 

// 

0 

18    1  44^ 

9.4309 

S.19  50  16.2 

9.014 

0 

19  54  37.02 

9.9569 

S.19    9  37.2 

3.486 

1 

18    4  10.17 

9.4384 

19  52  13.3 

1.888 

1 

19  56  52.30 

9.9595 

19    6    5.1 

3.584 

2 

18    6  35.79 

9.4958 

19  54    2.8 

1.789 

2 

19  59    7.32 

9.9481 

19    2  27.1 

3.689 

3 

18    9    1.26 

9.4939 

19  .55  44.7 

1.636 

3 

20    1  22.07 

9.9437 

18  58  43.2 

3.780 

4 

18  11  26.57 

9.4905 

19  57  19.1 

1.511 

4 

20    3  36.56 

9.9399 

18  54  53.5 

3.876 

5 

18  13  51.72 

9.4177 

19  58  46.1 

1.387 

5 

20    5  50.78 

9.9348 

18  50  58.1 

3.971 

6 

18  16  16.70 

9.4149 

20    0    5.6 

1.909 

6 

20    8    4.74 

9.9304 

18  46  57.0 

4.066 

7 

18  18  41.51 

9.4190 

20    1   17.6 

1.138 

7 

20  10  18.43 

9.9959 

18  42  50.2 

4.160 

8 

18  21    6.14 

9.4091 

20    2  22.2 

1.015 

8 

20  12  31.85 

9.9914 

18  38  37.8 

4.953 

9 

18  23  30.60 

9.4068 

20    3  19.4 

0.809 

9 

20  14  45.00 

9.9169 

18  34  19.8 

4.'M6 

10 

18  25  54.88 

9.4039 

20    4    9.2 

0.768 

10 

20  16  57.88 

9.9195 

18  29  56.2 

4*438 

IJ 

18  28  18.98 

9.4001 

20    4  51.6 

0.645 

11 

20  19  10.50 

9.9080 

18  25  27.2 

4.598 

12 

18  30  42.89 

9.3060 

20    5  26.6 

0.593 

12 

20  21  22.84 

9.9034 

18  20  52.8 

4.618 

13 

18  33    6.61 

9.3937 

20    5  54.3 

0.409 

13 

20  23  34.91 

9.1990 

18  16  13.0 

4.707 

14 

18  35  30.14 

9.3905 

20    6  14.8 

0.981 

14 

20  25  46.72 

9.1946 

18  11  27.9 

4.796 

15 

18  .37  53.47 

9.3879 

20    6  28.0 

0.160 

15 

20  27  58.26 

9.1901 

18    6  37.5 

4.884 

16 

18  40  16.60 

9.3838 

20    6  34.0 

-0.040 

16 

20  30    9.53 

9.1857 

18     1  41.8 

4.979 

17 

18  42  39.53 

9.3805 

20    6  32.8 

40.080 

17 

20  32  20.54 

9.1819 

17  56  40.9 

5.058 

]8 

18  45    2.26 

9.3771 

20    6  24.4 

0.190 

18 

20  34  31.27 

9.1766 

17  51  34.9 

5.143 

19 

18  47  24.78 

9.3736 

20    6    8.9 

0.317 

19 

20  36  41.73 

9.1791 

17  46  23.8 

5.*»7 

20 

18  49  47.09 

9.3700 

20    5  46^3 

0.436 

20 

20  38  51.93 

9.1677 

17  41    7.7 

5.311 

21 

18  52    9.18 

9.3664 

20    5  16.6 

0.554 

21 

20  41     1.86 

9.1639 

17  35  46.5 

5.394 

22 

18  54  31.06 

9.3698 

20    4  39.8 

0US71 

22 

20  43  11.52 

9.1588 

17  30  20.4 

5.476 

23 

18  56  52.72 

SAG 

9.3599 

S.20    3  56.1 
LT22. 

0.787 

23 

20  45  20.92 
M( 

9.1544 

)NDA^ 

8.17  24  49.4 
IT  24. 

5.557 

0 

18  59  14.17 

9.3556 

S.20    3    5.4 

0.903 

0 

20  47  30.05 

9.1499 

S.I7  19  13.5 

5.638 

1 

19    1  35.40 

9.3518 

20    2    7.7 

1.018 

1 

20  49  38.91 

9.1455 

17  13  32.8 

5.718 

2 

19    3  56.39 

9.3479 

20     1     3.2 

1.133 

2 

20  51  47.51 

9.1419 

17    7  47.4 

5.707 

3 

19    6  17.15 

9.3441 

19  59  51.8 

1.947 

3 

20  53  55.85 

9.1368 

17     1  57.2 

5.876 

4 

19    8  37.68 

9.3409 

19  .58  33.6 

1.360 

4 

20  56    3.93 

9.1394 

16  56    2.3 

5.953 

5 

19  10  .57.98 

9.3364 

19  57    8.6 

1.473 

5 

20  58  11.74 

9.1980 

16  .50    2.8 

6.029 

.     6 

19  13  18.05 

9.3395 

19  55  36.8 

1.586 

6 

21     0  19.29 

9.1937 

16  43  58.8 

6.105 

,     7 

19  15.3788 

9.3985 

19  53  58.3 

1.697 

7 

21     2  26.58 

9.1194 

16  37  50.2 

6.180 

8 

19  17  57.47 

9.:«45 

19  52  13.2 

1.808 

8 

21     4  33.61 

9.1151 

16  31  37.2 

6.254 

:     9 

19  20  16.82 

9.3205 

19  50  21.4 

1.918 

9 

21     6  40.39 

2.1108 

16  25  19.7 

6.398 

1   10 

19  22  35.93 

9.3164 

19  48  2^3.0 

9.097 

10 

21     8  46.91 

9.1065 

16  18  57.H 

6.401    I 

,    11 

19  24  54.79 

9.3193 

19  46  18.1 

2.137 

11 

21  10  513.17 

2.1099 

16  12  31.6 

6.473    1 

!  >^ 

19  27  13.40 

9.3089 

19  44    6.6 

9.946 

12 

21    12  59.17 

9.0979 

16    6     1.0 

6.545 

!    13 

19  29  31.77 

9.3041 

19  41  48.6 

9.353 

13 

21  15    4.1>2 

2.0937 

15  .59  26.2 

6.615 

t   14 

19  31  49.89 

9.9998 

19  :59  24.3 

9.459 

14 

21  17  10.42 

2.0895 

15  52  47.2 

6.685 

15 

19  34    7.75 

9.9956 

19  36  53.6 

9.565 

15 

21   19  15.66 

2.0853 

15  46    4.0 

6.754 

16 

19  3<J  25.36 

9.9914 

19  34  16.5 

9.670 

16 

21  21  20.66 

9.0812 

15  39  16.7 

6.822 

17 

19  38  42.72 

9.2879 

19  31  3:3.2 

9.774 

17 

21  23  25.41 

9.0771 

15  32  25,4 

6.889 

18 

19  40  59.83 

9.9830 

19  28  43.6 

9.878 

18 

21  25  29.91 

9.0730 

15  25  30.1 

6.955 

19 

19  43  16.68 

9.9787 

19  25  47.8 

9.989 

19 

21  27  34.17 

9.0689 

15  18  30.8 

7.029 

20 

19  45  33.27 

9.9743 

19  22  45.8 

3.084 

20 

21  29  38.18 

2.0648 

15  11  27.5 

7.088 

91 

19  47  49.60 

9.9700 

19  19  37.7 

3.185 

21 

21  31  41.94 

9.0607 

15    4  20;3 

7.159 

1  22 

19  50    5.67 

9.9657 

19  16  23.6 

3.986 

22 

21  33  45.46 

2.0567 

14  57    9.3 

7.215 

2:^ 

19  52  21.48 

9.9613 

19  13    3.4 

3.387 

23 

21  35  48.75 

9.0528 

14  49  54.5 

7.977 

124 

19  54  37.02 

9.3569 

S.19    9  37.2 

3.486 

24 

21  37  51.80 

9.0488 

S.14  42  36.0 

7.339    1 
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GEBHNWIOH  MEAN  TIMB. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECTiTNATION. 

Hour. 

RigfatABoension. 

Diff.for 
1  Minute. 

Diitfor 
IMinnte. 

EUmr. 

SigbtAMendon. 

DUttor 
IMinote. 

Deolinatkm. 

Difllfor 
IMinate. 

TU 

E8DA 

Y25. 

THUK8DAY  27. 

b     m      ■ 

8 

S.ll42'36'.b 

n 

h    m      8 

■ 

0      t      tf 

li 

0 

21  37  51.80 

9.0488 

7.339 

0 

23  12  17.98 

1.9006 

S.  7  52  13.9 

9.496 

1 

21  39  54.61 

9.0440 

14  35  13.8 

7.401 

1 

23  14  11.96 

1.8987 

7  42  43.1 

9.587 

2 

21  41  57.19 

9.0410 

14  27  47.9 

7.489 

2 

23  16    5.82 

1.8967 

7  33  10.7 

9.554 

3 

21  43  59.53 

QM371 

14  20  18.3 

7.599 

3 

23  17  59.56 

1.6047 

7  23  36.6 

9.581 

4 

21  46     1.64 

9.0333 

14  12  45.2 

7.581 

4 

23  19  53.18 

1.8097 

7  14    0.9 

9.608 

5 

21  48    3.53 

9.0990 

14    5    8.6 

7UJ39 

5 

23  21  46.68 

1.8907 

7    4  23.6 

9.635 

6 

21  50    5.19 

9.0958 

13  57  28.5 

7.697 

6 

23  23  40.06 

1.8888 

6  54  44.7 

9.66J 

7 

21  52    6.62 

9.0990 

13  49  44.9 

7.754 

7 

23  25  33.33 

J.8870 

6  45    4.3 

9.686 

8 

21  54    7.83 

9.0183 

13  41  58.0 

7.810 

8 

23  27  26.50 

1.8859 

6  35  22.4 

9.710 

9 

21  50    8.82 

9.0147 

13  34    7.7 

7.886 

9 

23  29  19.56 

1.8834 

6  25  39.1 

9.733 

10 

21  58    9.59 

9.0110 

13  26  14.1 

7.991 

10 

23  31  12.51 

1.8818 

6  15  54.4 

9.757 

11 

22    0  10.14 

9.0073 

13  18  17.2 

7.975 

11 

23  33    5.37 

1.8809 

6    6    8.3 

9.780 

12 

22    2  10.47 

9.0037 

13  10  17.1 

8.098 

12 

23  34  58.13 

1.8786 

5  56  20.8 

9.809 

i   13 

22    4  10.59 

9.0009 

13    2  13.8 

8.081 

13 

23  36  50.80 

1.8770 

5  46  32.0 

9.893 

14 

22    6  10.50 

1.9967 

12  54    7.4 

8.133 

14 

23  38  43.37 

1.8754 

5  36  42.0 

9.843 

15 

22    8  10.20 

1.0939 

12  45  57.9 

8.184 

15 

23  40  35.85 

1.8739 

5  26  50.8 

9.663 

16 

22  10    9.69 

1.9898 

12  37  45.3 

8.935 

16 

23  42  28.24 

1.8795 

5  16  58.4 

9.883 

17 

22  12    8.98 

1.9865 

12  29  29.7 

8.965 

17 

23  44  20.55 

1.8719 

5    7    4.8 

9.909 

18 

22  14    8.07 

1.9839 

12  21   11.1 

8.334 

18 

23  46  12.78 

1.8608 

4  57  10.1 

9MI 

19 

22  16    6.96 

1.0798 

12  12  49.6 

8.389 

19 

23  48    4.93 

1.8685 

4  47  14.3 

.  9.939 

20 

22  18    5.65 

1.9765 

12    4  25.2 

8.430 

20 

23  49  57.00 

1.8673 

4  37  17.4 

9.957 

21 

22  20    4.14 

]jr733 

11  55  58.0 

8.477 

21 

23  51  49.00 

1.8661 

4  27  19.5 

0.973 

22 

22  22    2.44 

1.9701 

11  47  27.9 

8.594 

22 

23  53  40.93 

1.6649 

4  17  20.7 

9.988 

23 

22  24    0.55 
WEE 

1.9669 

>NESD 

S.n  38  55.1 
AY  26. 

8.569 

23 

23  55  32.79 

FJ 

1.8638 

RIDA^ 

S.  4    7  21.0 
'  28. 

10UM3 

0 

22  25  58.46 

1.9637 

S.11  30  19.6 

8.614 

0 

23  57  24.58 

1.8697 

8.  3  57  20.4 

10U)18 

1 

22  27  56.19 

1.9606 

11  21  41.4 

8.658 

1 

23  59  16.31 

1.8617 

3  47  18.9 

10.039 

2 

22  29  53.74 

1.9576 

11   13    0.6 

8.709 

2 

0    1     7.98 

1.8607 

3  37  ia6 

10.046 

3 

22  31  51.10 

1.9545 

11     4  17.2 

8.745 

3 

0    2  59.59 

1.6597 

3  27  13.4 

10U)59 

4 

22  .33  48.28 

1.9516 

10  55  31.2 

8.788 

4 

0    4  51.15 

1.8588 

3  17    9^ 

10.071 

5 

22  35  45.29 

1.9487 

10  46  42.6 

8.831 

5 

0    6  42.65 

1.8579 

3    7    4.9 

10.083 

6 

22  37  42.12 

l.94.'i7 

10  37  51.5 

8.879 

6 

0    8  34.10 

1.8579 

2  56  59.6 

10.094 

7 

22  39  38.77 

1.9499 

10  28  58.0 

8.011 

7 

0  10  25.51 

1.8564 

2  46  53.6 

10.105 

8 

22  41  35.26 

1.9401 

10  20    2.2 

8.950 

8 

0  12  ia87 

•     1.8557 

2  36  47.0 

10.114 

9 

22  43  31.58 

1.9373 

10  11     4.0 

8.980 

9 

0  14    8.19 

1.8550 

2  26  39.9 

10.193 

10 

22  45  27.74 

1.9346 

10    2    3.5 

9.098 

10 

0  15  59.47 

1.8544 

2  16  32.2 

10.139    1 

11 

22  47  23.73 

1.9319 

9  5:3    0.7 

9.066 

11 

0  17  50.72 

1.8538 

2    6  24.0 

10.140 

12 

22  49  19.56 

1.9999 

9  43  55.6 

9.103 

12 

0  19  41.93 

1.8539 

1  56  15.4 

10.148    ! 

13 

22  51  15.23 

1.9966 

9  34  48.4 

9.139 

13 

0  21  33.11 

1.8597 

1  46    6.3 

10.155  ; 

14 

22  53  10.75 

1.9941 

9  25  39.0 

9.175 

14 

0  23  24.26 

1.8593 

1  35  56.8 

10.161    ! 

15 

22  55    6.12 

1.9916 

9  16  27.4 

9.911 

15 

0  25  15.39 

1.8590 

1  25  47.0 

10.166    ■ 

;  16 

22  .57     1.34 

1.9191 

9   7  ia7 

9.945 

16 

0  27    6.50 

1.8516 

1   15  36.9 

10.171 

,  17 

22  58  56.41 

1.9166 

8  57  58.0 

9.978 

17 

0  28  57.58 

1.8519 

I     5  26.5 

10.176 

1  18 

23    0  5l.a3 

1.9149 

8  48  40.3 

9.311 

18 

0  30  48.64 

1.8509 

0  55  15.8 

10.180 

;  19 

23    2  4ail 

1.9118 

8  39  20.6 

9.344 

19 

0  32  39.69 

1.8507 

0  45    4.9 

10.183 

20 

23    4  40.75 

1.9096 

8  29  59.0 

9.376 

20 

0  34  30.73 

1.8505 

0  34  53.8 

10.186 

21 

23    6  35.26 

1.9073 

8  20  35.5 

9.407 

21 

0  36  21.75 

1.8503 

0  24  42.6 

10.188 

22 

23    8  29.63 

1.9051 

8  11   10.1 

9.438 

22 

0  38  12.77 

1.8503 

0  14  31.3 

10.180 

23 

23  10  23.87 

1.9099 

8     1  42.9 

9.468 

23 

0  40    3.79 

1.8509 

S.  0    4  19.9 

10.191 

24 

23  12  17.98 

1.9008 

S.  7  52  13.9 

9.496 

24 

0  41  54.80 

1.8509 

N.  0    5  51.6 

10.109 
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QBBBUWIOH  MEAN  TIMB. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAaoensioiL 

IHiRfor 
IMinate. 

DeoUnaUon. 

DiAfor 
IHinate. 

Hour. 

BiKhtAaoonsioii. 

Diflf.for 
iHixrate. 

DeolinatioD. 

DifCfor 
IMinate. 

SAl 

^UKDA 

lY  29. 

MONDAY  31. 

0 

h     m      s 

0  41  54^ 

m 
1.8509 

N.  0    rf  5h6 

10.199 

0 

h     m      s 
2  11  29.79 

s 

i.80n 

N.  1    3  41.4 

.       1 
9.478 

1 

0  43  45^1 

1.8509 

0  16    3.1 

10.191 

1 

2  13  23.71 

1.8896 

8  13    9.2 

9.447 

2 

0  45  36.a3 

1.8603 

0  26  14.5 

10.189 

2 

2  15  J7.74 

1.9015 

8  22  35.1 

9.416  1 

3 

0  47  27.85 

1.8504 

0  36  25.8 

10.188 

3 

2  17  11.89 

1.9005 

8  31  59.1 

0.384   1 

4 

0  49  18.88 

1.8500 

0  46  37.0 

10.186 

4 

2  19    6.16 

1.9055 

8  41  21.2 

9.359 

5 

0  51    9.92 

1.8508 

0  56  48.1 

10.183 

5 

2  21     0.55 

1.9075 

8  50  41.3 

9.319 

6 

0  53    0.W 

1.86J0 

1     6  59.0 

10.180  . 

6 

2  22  55.06 

1.9096 

8  59  59.4 

9.985 

7 

0  54  52.04 

1.8513 

1  17    9.7 

10.176 

7 

2  24  4  ).70 

1.9117 

9    9  15.5 

9.951 

8 

0  56  43.13 

1.8517 

1  27  20.1 

10.171 

8 

2  26  44.47 

1.91.T8 

9  18  29.5 

9.915 

9 

0  58  34.24 

1.8590 

1  37  30.2 

10.166 

9 

2  28  39..3(J 

1.9160 

9  27  41.3 

9.178  , 

10 

1     0  25.37 

1.8594 

1  47  40.0 

10.160 

10 

2  30  34.39 

1.91^ 

9  36  50.9 

9.149 

11 

1    2  16.53 

1.8598 

1  57  49.4 

10.154 

11 

2  32  29.55 

1.9905 

9  45  58.3 

9.105 

n 

1     4    7.71 

1.8533 

2    7  58.5 

10.147 

12 

2  34  24.85 

1.9998 

9  55    3.5 

9.067 

13 

1     5  58.93 

1.8539 

2  18    7.1 

10.139 

13 

2  m  20.29 

1.9951 

10    4     6.4 

9.029 

14 

1    7  50.18 

1.8544 

2  28  15.2 

10.131 

14 

2  38  15.86 

J. 9974 

10  13    7.0 

8.990 

15 

1     9  41.46 

1.8550 

2  38  22.8 

10.193 

15 

2  40  11.57 

1.9998 

10  22    5.2 

8.950 

16 

I  11  32.78 

1.6667 

2  48  29.8 

10.113 

16 

2  42    7.43 

1.9399 

10  31     1.0 

8.909 

17 

1  13  24.15 

1.8585 

2  58  36.3 

10.103 

17 

2  44    3.43 

1.9345 

10  39  54.3 

8.868 

18 

1  15  15.56 

1.8579 

3    8  42.2 

10.099 

18 

2  45  59.57 

1.9360 

10  48  45.2 

8.897 

19 

1  17    7.02 

1.8580 

3  18  47.4 

10.081 

19 

2  47  55.86 

1.9394 

10  57  33.6 

8.785 

20 

1  18  58.52 

1.8588 

3  28  51.9 

10.069 

20 

2  49  52.30 

1.9419 

11     6  19.4 

8.741 

21 

1  20  50.07 

1.8597 

3  38  55.7 

10Utt7 

21 

2  51  48.89 

1.9444 

11   15    2.5 

8.696 

22 

1  22  41.68 

1.8606 

3  48  58.7 

100)43 

22 

2  53  45.63 

1.9470 

11  23  42.9 

8.659 

23 

1  24  33.34 
SI 

1.8015 

im)Ai 

N.  3  59    0.9 

r  30. 

10.090 

23 

2  55  42.53 
TUBSDA^ 

1.9496 

N.11  32  20.7 
i^EMBER  1 

8.607 

0 

1 

1  26  25.06 
1  28  16.84 

1.8695 
1.8635 

N.  4    9    2.2 
4  19    2.6 

10.014 
9.999 

0 

2  57  39.58 

1.0599 

N.ll  40  55.8 

8.569  1 

2 

1  30    8.68 

1.8646 

4  29    2.1 

9.984 

3 

1  32    0..59 

1.8657 

4  39    0.7 

9.968 

4 

1  33  52.56 

1.8669 

4  48  58.3 

9.951 

PHASES 

OF  T 

BE  MOON 

5 

6 

1  35  44.61 
1  .37  36.73 

1.8681 

4  58  54.8 

5  8  50.3 

9.934 

1.8093 

9.916 

7 

1  39  28.92 

1.8705 

5  18  44.7 

9.897 

d     h 

k5t         1       15 

8 
9 

1  41  21.19 
1  43  13.54 

1.8718 
1.8732 

5  28  37.9 
5  38  29.9 

9.K77 
9.857 

0  Full  Moon 

.    .  0 

m 

17.3 

10 

1  45    .5.97 

1.8746 

5  48  20.7 

9.836 

(C   Lnst  Quarts 

jr.     .    . 

.      9     16    , 

57.2 

11 

1  46  .58.49 

1.8760 

5  58  10.2 

9.814 

^   New  Moon 

.    16    10    ; 

35.0 

12 

1  48  51.09 

1.8774 

6    7  58.4 

9.799 

15.8        ! 

13 

1  50  43.78 

1.8780 

6  17  45.3 

9.770 

J)  First  Quart 

er     .     • 

.    23      5    - 

1  14 

1  .52  .36.56 

1.8804 

6  27  30.8 

9.747 

{ 

0  Full  Moon 

•    •     . 

.    31      9    ; 

30.8 

15 

1  54  29.43 
1  56  22.40 

1.8830 

6  37  14.9 
6  4(i  57.5 

9.799 

1   '^ 

1.8836 

9.607 

1  17 

1  58  15.46 

1.8859 

6  5<>  38.6 

9.679 

d        h 
►cL      2    10.7 

18 
19 

2    0    8.62 
2    2     1.88 

J. 8868 
1.8886 

7    6  18.2 
7  15  56.2 

9.647 
9.690 

I  Apogee.    . 

.    .   0 

'  20 

2    3  55.25 

1.8903 

7  25  32.6 

9.593 

T    Periffee  •     ■ 

.    16      5.8 

21 
22 

2    5  48.72 
2    7  42.30 

1.8991 
1.8930 

7  35    7.4 
7  44  40.5 

9.566 
9.537 

(T   Apogee. 

.    .    . 

.    29     11.2 

23 

2    9  35.99, 

1.8958 

7  54  11.8 

9.508 

24 

2  11  29.79 

1.8977 

N.  8    3  41.4 

9.478 

^ 
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1 
1 

GEEENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

Name  ftod  Direction 

Noon. 

P.L. 

of 

lUk. 

P.L. 
of 

VIb. 

P.L. 
of 

UC^ 

P.L. 
of 

of  Object. 

DUf. 

Diff. 

mm 

Diff. 

a  Aquilfe 

W. 

66  36  10 

3691 

67  53    ^ 

3680 

69  id  15 

3671 

70  27' 33 

3609 

W. 

32  53    1 

4085 

34    3  17 

4010 

35  14  47 

3944 

36  27  22 

3866 

Aldebaran 

E. 

67  11  12 

3059 

65  42  12 

3060 

64  13  14 

3069 

62  44  18 

3065 

2 

a  AquilsB 

W. 

76  56  20 

3685 

78  14  27 

3691 

79  32  39 

3616 

80  50  56 

3619 

Fomnlhaiit 

W. 

42  43  16 

3674 

44    0  31 

3643 

45  18  19 

3614 

46  36  38 

3S80 

a  Pegnsi 

W. 

31  11  39 

4651 

32  13  20 

4596 

33  16  49 

4415 

34  21  57 

4316 

Aldebaran 

E. 

55  20    8 

3070 

53  51  22 

3971 

52  22  37 

3079 

50  53  53 

3079 

Pollux 

E. 

99  22  58 

3194 

97  55  17 

3194 

96  27  37 

3194 

94  59  57 

3194 

3 

Fomalhaut 

W. 

53  14  27 

3488 

54  35    4 

3473 

55  55  58 

3458 

57  17    9 

3445 

; 

a  Pegaai 

W. 

40    7  32 

3059 

41  19  52 

3908 

42  33    4 

3861 

43  47    3 

3819 

1 

Aldebaran 

E. 

43  30  15 

3079 

42     1  31 

3071 

40  32  46 

3071 

39    4    1 

3060 

Pollux 

E. 

87  41  37 

3194 

86  13  56 

3193 

84  46  14 

3193 

83  18  32 

3199 

.4 

Fomalhaut 

W. 

64    6  39 

3386 

65  29  11 

3376 

66  51  55 

3366 

68  14  50 

3357 

a  Pegasi 

W. 

50    6  54 

3659 

51  24  32 

3095 

52  42  39 

3600 

54    1  13 

3578 

1 

Aldebaran 

E. 

31  39  48 

3061 

30  10  51 

3050 

28  41  51 

3067 

27  12  49 

3064 

1 

Pollux 

E. 

75  59  43 

3116 

74  31  53 

3114 

73    4     1 

3113 

71  36    7 

3110 

5 

Fomalhaut 

W. 

75  11  57 

3315 

76  35  51 

3307 

77  59  54 

3300 

79  24    6 

3999 

a  Pegasi 

W. 

60  39  4d 

3461 

62    0  33 

3465 

63  21  36 

3450 

64  42  56 

3434 

Pollux 

E. 

64  15  59 

3100 

62  47  49 

3097 

61  19  36 

3005 

59  51  20 

3001 

Saturn 

E. 

76  33  29 

3063 

75    4  34 

3059 

73  35  34 

3054 

72    628 

3040 

Mars 

E. 

96  18  14 

3961 

94  53  17 

3957 

93  28  15 

3959 

92    3    7 

3947 

Regulus 

E. 

99  54  10 

3034 

98  24  40 

3030 

96  55    5 

3096 

95  25  25 

3001 

1    ^ 

Fomalhaut 

W. 

86  27  17 

3955 

87  52  21 

3947 

89  17  34 

3941 

90  42  55 

3934 

1 

aPt^gasi 

W. 

71  33  46 

3366 

72  56  41 

3353 

74  19  51 

!»40 

75  43  16 

3398 

a  Arietis 

W. 

28  25  33 

3713 

29  42    6 

3649 

30  59  55 

3570 

32  18  52 

3584 

Pollux 

E. 

52  29    6 

3077 

51    0  28 

3074 

49  31  47 

3071 

48    3    2 

3068 

Saturn 

E. 

64  39  20 

3019 

63    9  31 

3013 

61  39  34 

3006 

60    929 

9999 

Mars 

E. 

84  55  49 

3916 

83  29  59 

•3909 

82    4    1 

3909 

80  37  54 

3193 

ReguluB 

E. 

87  55  23 

9999 

8625    0 

9986 

84  54  29 

9979 

83  23  50 

9978  : 

Venus 

E. 

109  51  40 

9973 

108  20  54 

99ff7 

106  50    0 

9961 

105  18  58 

9954  ! 

Sun 

E. 

132  19  a5 

3384 

130  57    0 

3376 

129  34  16 

3367 

128  11  22 

3358 

''    7 

a  Pegasi 

W. 

82  43  45 

3970 

84    8  31 

3959 

85  33  30 

3948 

86  58  42 

3938 

a  Ai'ietis 

W. 

39    7  12 

3314 

40  31    7 

3989 

41  .55  40 

3959 

43  20  48 

3993 

Pollux 

E. 

40  38  30 

3058 

39    9  29 

3057 

37  40  27 

3057 

36  11  25 

3059 

Saturn 

E. 

52  36  37 

9957 

51     5  30 

9947 

49  34  11 

9938 

48    2  40 

9998 

Mars 

E. 

73  24  50 

3150 

71  57  41 

3140 

70  30  20 

3130 

69    2  47 

3119  ; 

Regulue 

H. 

75  48    6 

9930 

74  16  25 

9990 

72  44  32 

9911 

71  12  27 

9901    i 

Vents 

E. 

97  41  29 

9915 

96    9  29 

2907 

94  37  19 

9898 

93    4  58 

9889  j 

Sun 

E. 

121  14  17 

3319 

119  50  19 

3300 

118  26    8 

3990 

117     I  45 

3979  , 

j 

8 

a  Arietis 

W. 

50  34  32 

3097 

52    2  45 

3074 

53  31  26 

3059 

55    0  34 

3030   1 

Aldebaran 

W. 

16  40  a5 

9H9 

18  13  59 

9837 

19  47  39 

9894 

21  21  36 

9810 

Saturn 

E. 

40  21  47 

2873 

38  48  53 

9860 

37  15  43 

9848 

35  42  18 

9835 

Mars 

E. 

61  41  39 

3061 

60  12  42 

3048 

58  43  29 

3035 

57  14    0 

3099' 

Regulus 

E. 

63  28  41 

9845 

61  55  12 

9834 

60  21  28 

9891 

58  47  27 

9608 

i 

Venus 

E. 

85  20  13 

9841 

a3  46  38 

9830 

82  12  49 

9819 

80  38  46 

9808, 

XIY. 
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GBEENWIOH  MRAN  TIME. 

LUNAR  DISTANCES. 

1 

P.L. 

P.L. 

P.L. 

P.L. 

KMneandDixBoiioD 
of  Object. 

Midnight. 

of 
Dlff. 

XVh. 

of 
Diff. 

xvmh. 

of 
Diff. 

XXP». 

of 
Diff. 

1 

aAquilie 

W. 

7f45    1 

3659 

73    2'36' 

3645 

7l  20  2g 

3637 

75  38'  1§ 

3631 

Fomalhaut 

W. 

37  40  56 

3834 

38  55  23 

3788 

40  10  38 

3746 

41  26  37 

3706 

Aldebaran 

E. 

61  15  25 

3008 

59  46  34 

3067 

58  17  44 

3008 

56  48  55 

3069 

2 

a  Aquilee 

W. 

82    9  17 

3009 

83  27  42 

3606 

84  46  10 

3609 

86    4  42 

3600 

Fomalhaut 

W. 

47  55  24 

3505 

49  14  36 

3544 

50  34  12 

51  54    9 

3506 

ot  Peffasi 
AldetM&ran 

W. 

35  28  35 

4999 

36  36  34 

4150 

37  45  48 

4080 

38  56    9 

4017 

E. 

49  25    9 

3079 

47  56  25 

3079 

46  27  41 

3073 

44  58  58 

3073  1 

Pollux 

E. 

93  32  17 

3194 

92    4  37 

3194 

90  36  57 

3194 

89    9  17 

3194 

3 

Fomalhaut 

W. 

58  38  35 

3431 

60    0  16 

3419 

61  22  11 

3408 

62  44  19 

3397 

a  Pegasi 
Aldebaran 

W. 

45    1  46 

3780 

46  17    9 

3744 

47  33  10 

3710 

48  49  46 

3680 

i 

E. 

37  35  14 

3068 

36    6  25 

3067 

34  37  35 

3065 

33    8  43 

3063 

1 

Pollux 

E. 

81  50  49 

3191 

80  23    5 

3119 

78  55  19 

3119 

77  27  32 

3117 

4 

Fomalhaut 

W. 

69  37  56 

3348 

71     1  12 

3340 

72  24  37 

3339 

73  48  12 

3393 

aPegasi 

W. 

55  20  11 

3556 

56  39  33 

3536 

57  59  17 

3517 

59  19  22 

3498 

Aldebaran 

E. 

25  43  43 

3051 

24  14  33 

3048 

22  45  20 

3045 

21  16    3 

3049 

Pollux 

E. 

70    8  10 

3109 

68  40  11 

3107 

67  12  10 

3105 

65  44    6 

3109 

5 

Fomalhaut 

W. 

80  48  27 

3984 

82  12  57 

3977 

83  37  35 

3970 

85    2  22 

3963 

flt  Pegasi 

W. 

66    4  34 

3490 

67  26  28 

3405 

68  48  39 

3399 

70  11     5 

3379 

Pollux 

E. 

58  23    0 

3080 

56  54  37 

3086 

55  26  10 

3083 

53  57  40 

3080 

Saturn 

E. 

70  37  16 

3043 

69    7  57 

3039 

67  38  32 

3033 

66    9    0 

3096 

Mars 

E. 

90  37  53 

3941 

89  12  32 

3936 

87  47    5 

3930 

86  21  31 

3993 

Regulus 

E. 

93  55  38 

3016 

92  25  45 

3010 

90  55  45 

3005 

89  25  38 

9998 

6 

Fomalhaut 

W. 

92    8  24 

3996 

93  34    2 

3990 

94  59  48 

3919 

96  25  43 

3906 

a  Pegasi 

W. 

77    6  55 

3317 

78  30  47 

3305 

79  54  53 

3994 

81  19  12 

3989 

a  Arietis 

W. 

33  38  50 

3474 

34  59  43 

3499 

36  21  27 

3387 

37  43  58 

3350 

Pollux 

E. 

46  34  14 

3066 

45    5  23 

3063 

43  36  28 

3060 

42    7  30 

3059 

Saturn 

E. 

58  39  15 

9991 

57    8  51 

9983 

55  38  17 

9974 

54    7  32 

9966 

Mars 

E. 

79  11  37 

3186 

77  45  11 

3178 

76  18  35 

3168 

74  51  48 

3159 

Regulus 

E. 

81  53    2 

9964 

80  22    4 

9955 

78  50  55 

9947 

77  19  36 

Venus 

E. 

103  47  47 

9946 

102  16  27 

9939 

100  44  57 

9931 

99  13  18 

9994 

Sun 

E. 

126  48  18 

3349 

125  25    3 

3340 

124    1  38 

3339 

122  38    3 

3399 

7 

a  Pegasi 
a  Anetis 

W. 

88  24    6 

3997 

89*49  43 

3916 

91  15  33 

3905 

92  41  36 

3195 

W. 

44  46  30 

3195 

46  12  45 

3169 

47  39  31 

3144 

49    6  47 

3190  , 

Pollux 

E. 

34  42  25 

3061 

33  13  28 

3065 

31  44  36 

3070 

30  15  50 

3078 

Saturn 

E. 

46  30  57 

9918 

44  59    1 

9907 

43  26  51 

9895 

41  54  26 

9884 

Mars 

E. 

67  35    1 

3109 

66    7    2 

3097 

64  38  49 

3085 

63  JO  21 

3073  ! 

Regulus 

E. 

69  40    9 

9891 

68    738 

9880 

66  34  53 

9869 

65     1  54 

9858 

Venus 

E. 

91  32  25 

9880 

89  59  41 

9870 

88  26  44 

9861 

86  53  35 

9851 

Sun 

E. 

115  37    9 

3968 

114  12  20 

3956 

112  47  17 

3943 

111  21  59 

3931  ; 

8 

a  Arietis 

W, 

56  30    9 

3009 

58    0  10 

9989 

59  30  36 

9969 

61     i  28 

9949 

Aldebaran 

W. 

22  55  51 

9797 

24  30  23 

9784 

26    5  12 

9769 

27  40  20 

9755  1 

Saturn 

E. 

34    8  36 

9899 

32  34  37 

9809 

31     0  21 

9796 

29  25  48 

9789  [ 

Mars 

E. 

55  44  14 

3008 

54  14  11 

9994 

52  43  51 

9980 

51  13  13 

9965 

Regulus 

E. 

57  13  10 

9795 

55  38  36 

9789 

54    3  44 

9768 

52  28  34 

9754 

Venus 

E. 

79    4  29 

9797 

77  29  57 

9785 

75  55  10 

»n4 

74  20    8 

9769 

12 
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XV. 


GBEENWIOH  MEAN  TIME. 

LDNAE  DISTANCES. 

8 

KuneandDireetioD 
of  Oldeot. 

NOOD. 

P.L. 
of 

Diir. 

mh. 

P.L. 
of 
Diff. 

Vlh. 

P.L. 

of 

Dlflf. 

JXP 

P.L. 

of 

DMT. 

Sun 

E. 

109  56^2^ 

asjs 

10§  30  3^' 

9905 

10?     435 

9191 

105  38  15 

3178 

9 

a  Arietis 

W. 

62  32  45 

8999 

64    4  27 

9900 

65  36  34 

9689 

67    9    7 

9869 

AldebaraD 

W. 

29  15  47 

9741 

30  51  33 

9795 

32  27  39 

9710 

34    4    5 

9695 

Satcrn 

E. 

27  50  57 

9768 

26  15  47 

9754 

24  40  19 

9740 

23    4  32 

97^ 

Maes 

E. 

49  42  16 

9950 

48  11    0 

9934 

46  39  24 

9918 

45    7  28 

9909 

Regulus 

E. 

50  53    6 

9740 

49  17  19 

9795 

47  41  12 

9710 

46    4  45 

9695 

Venus 

E. 

72  44  50 

9750 

71     9  16 

9737 

69  33  25 

9794 

67  57  17 

9711  1 

Sum 

E. 

98  22  18 

3103 

96  54  12 

3087 

95  25  46 

3070 

93  57    0 

3054  1 

10 

a  Arietis 

W. 

74  58    6 

9773 

76  33    9 

»755 

78    8  36 

9736 

79  44  28 

9716 

AldebaraD 

W. 

42  11  30 

9615 

43  50    5 

9598 

45  29    3 

9580 

47    8  25 

9563  1 

Mars 

E. 

37  22  32 

9818 

35  48  27 

9799 

34  13  58 

9789 

32  39    6 

9763 

Regulus 

E. 

37  57  16 

9614 

36  18  40 

9598 

34  39  42 

9580 

33    020 

9563 

Venus 

E. 

59  52  15 

9645. 

58  14  21 

9631 

56;36    8 

9618 

54  57  37 

9604 

Sun 

E. 

86  27  57 

9967 

84  57    3 

9950 

83  25  47 

9031 

81  54    7 

9919 

11 

a  Arietis 

W. 

87  50    8 

9694 

89  28  31 

9606 

91     7  18 

9588 

92  46  30 

9570 

AldebaraD 

VV. 

55  31  18 

9475 

57  13    7 

9456 

58  55  22 

9438 

60  38    3 

9490 

Venus 

E. 

46  40  24 

9538 

45    0    4 

9595 

43  19  26 

9514 

41  38  32 

9509 

Sun 

E. 

74    9  52 

9818 

72  35  47 

9799 

71     1  18 

9780 

69  26  24 

9760 

12 

AldebaraD 

W. 

69  17  54 

9399 

71    3  11 

9311 

72  48  54 

9994 

74  35    3 

9977 

Pollux 

W. 

26  32  14 

9587 

28  11  27 

9540 

29  51  44 

9499 

31  32  59 

9461 

Venus 

E. 

33  10  34 

9463 

31  58  29 

9460 

29  46  20 

9460 

28    4  10 

9463 

Sun 

E. 

61  25  33 

9666 

59  48    7 

9647 

58  10  16 

9099 

5632    0 

9611 

13 

AldebaraD 

W. 

83  32  10 

9191 

85  20  51 

9175 

87    9  56 

9160 

88  59  24 

9144  ! 

Pollux 

W. 

40  11  10 

9313 

41  56  51 

9980 

43  43    7 

9966 

45  29  57 

9943! 

Sun 

E. 

48  14  39 

9595 

46  34     1 

9510 

44  53    2 

9494 

43  11  41 

9480 

14 

AldebaraD 

W. 

98  12  22 

9075 

100    4    0 

9069 

101  55  57 

9060 

103  48  13 

9039 

Pollux 

W. 

54  31  43 

9151 

56  21  25 

9135 

58  11  31 

9190 

60    1  59 

9107 

Sun 

E. 

34  40  15 

9490 

32  57    9 

9419 

31  13  51 

9405 

29  30  23 

9309 

18 

Sun 

W. 

22  45  19 

9499 

24  28  13 

9430 

26  11     5 

9433 

27  53  52 

9439 

a  AquilflB 

E. 

72  52  30 

9636 

71  14  24 

9661 

.  69  36  52 

9688 

67  59  56 

9718 

Fomalhaut 

E. 

106    2  16 

9390 

104  16  46 

2398 

102  31  27 

9336 

100  46  20 

9345 

19 

Sun 

W. 

36  24  53 

9493 

38    6  16 

9507 

39  47  20 

9599 

41  28    3 

9537 

a  AquilflB 

E. 

60    6    5 

9903 

58  33  50 

9950 

57    2  34 

9999 

55  32  20 

305a 

Fomalhaut 

E. 

92    4  35 

9408 

90  21  11 

9493 

88  38    9 

9439 

86  55  30 

9457 

20 

Son 

W. 

49  46    0 

9694 

51  24  23 

9649 

53    2  21 

9660 

54  39  54 

9680  . 

a  AquilsB 

E. 

48  19    3 

3387 

46  56  32 

3479 

45  a5  37 

3565 

44  16  24 

9665 

Fomalhaut 

E. 

78  28  45 

9556 

76  48  49 

9577 

75    9  23 

9601 

73  30  29 

9694  : 

a  Pegasi 

E. 

93  43  48 

9691 

92    5  21 

9638 

90  27  18 

9657 

88  49  40 

9675 

21 

Sun 

W. 

62  41  10 

9778 

64  16    7 

9798 

65  50  38 

9818 

67  24  43 

9838 

Aotares 

W. 

23  39  28 

9785 

25  14  15 

9761 

26  49  34 

9745 

28  25  14 

9735 

Fomalhaut 

E. 

65  24  16 

9753 

63  48  47 

9789 

62  13  56 

9611 

60  39  43 

9849 

a  Pegasi 

E. 

80  48    6 

9780 

79  13  12 

9803 

77  38  48 

9896 

76    4  54 

9851 
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GBEENWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

1 

of  Objeet. 

Midnight. 

P.L. 

of 

Dlff. 

xv»». 

P.L. 

of 

Dlff. 

XVlUh 

P.L. 

of 

Dilt 

XXP». 

P.L. 

of 

Diff. 

8 

Suit 

E. 

lol  ll'3§ 

3163 

102  44  46 

3146 

lof  17  35 

3133 

99  50'    6 

3118 

9 

aAiietis 

W. 

68  42    5 

9660 

70  15  28 

9831 

71  49  16 

9819 

73  23  28 

9799 

Aldebaraii 

W. 

35  40  5i 

9660 

37  17  58 

9663 

38  55  27 

9648 

40  33  17 

9631 

Saturn 

E. 

21  28  25 

9710 

19  51  59 

9606 

18  15  14 

9689 

16  38  10 

9668  1 

Mars 

E. 

43  35  12 

9666 

42    2  35 

9860 

40  29  36 

9869 

38  56  15 

9835  1 

Regtilus 

E. 

44  27  58 

9679 

42  50  50 

9663 

41  13  20 

9647 

39  35  29 

9631  1 

Venos 

E. 

66  20  52 

9696 

64  44    9 

9685 

63    7    9 

9679 

61  29  51 

9868  1 

Sun 

E. 

92  27  54 

3037 

90  58  87 

3090 

89  28  39 

3009 

87  58  29 

9985 

10 

a  Arietis 

W. 

81  20  46 

9698 

82  57  29 

9679 

84  34  37 

9660 

86  12  10 

1 
9649  1 

AldebaraD 

W. 

48  48  11 

9545 

50  28  21 

9598 

52    8  55 

9510 

53  49  54 

9499 

Mars 

E. 

31    3  50 

9745 

29  28  10 

9797 

27  52    6 

9708 

26  15  37 

9689  , 

Regtilus 

E. 

31  20  34 

9545 

29  40  24 

9598 

27  59  50 

9511 

26  18  52 

9493 

Venus 

E. 

53  18  47 

9501 

51  39  39 

9577 

50    0  12 

9564 

48  20  27 

9551 

Sun 

E. 

80  22    4 

9894 

78  49  38 

9875 

77  16  47 

9866 

75  43  32 

9837  ' 

11 

a  Arietis 

W. 

94  26    6 

9553 

9(i    (>    (> 

9635 

97  46  30 

9618 

99  27  18 

9509 

Aldebaran 

W. 

■  62  21    9 

9109 

64    4  41 

9384 

a5  48  39 

9366 

67  33    3 

9347  : 

Venus 

E. 

39  57  22 

9409 

38  15  58 

9483 

36  34  21 

9475 

34  52  32 

9468 

SCN 

E. 

67  51    4 

9741 

66  15  19 

9799 

64  39    9 

9704 

63    2  34 

9684 

12 

Aldebaran 

W. 

76  21  37 

9959 

78    8  37 

9941 

79  5tf    3 

9995 

81  43  54 

9908 

Pollux 

W. 

33  15    7 

9497 

34  58    3 

9396 

36  41  44 

9366 

38  26    7 

9339 

Venus 

E. 

2622    5 

9471 

24  40  11 

9485 

22  58  36 

9506 

21  17  31 

9630 

Sun 

E. 

54  53  20 

9693 

53  14  15 

9575 

51  34  46 

9559 

49  54  54 

9549 

13 

Aldebaraii 

W. 

90  49  16 

9199 

92  39  31 

9115 

94  30    7 

9101 

96  21     4 

9088 

Pollux 

W. 

47  17  20 

9999 

49    5  14 

9903 

50  53  37 

9185 

52  42  27 

9168 

Sun 

E. 

41  30    0 

9467 

39  48    0 

9454 

38    5  42 

9441 

36  23    6 

9431  ! 

14 

Aldebaran 

W. 

105  40  46 

9098 

107  33  36 

9010 

109  26  41 

9010 

111  20    0 

9001 

Pollux 

W. 

61  52  48 

9004 

63  43  56 

9089 

65  35  23 

9070 

67  27    8 

9060 

Sun 

E. 

27  46  47 

9306 

26    3    6 

9304 

24  19  23 

9306 

22  35  43 

9409 

18 

Sun 

W. 

29  36  31 

9447 

31  18  59 

9457 

33     1  13 

9467 

34  43  12 

9480 

aAquiln 

E. 

66  23  40 

9750 

64  48    6 

9783 

63  13  J6 

9891 

61  39  15 

9860 

Fomalhaut 

E. 

99    1  26 

9366 

97  16  47 

9366 

95  32  24 

9380 

93  48  20 

9303 

19 

Sun 

W. 

43    8  25 

9553 

44  48  24 

9570 

46  28    0 

9588 

48    7  12 

8605 

a  AquilsB 

E. 

54    3  11 

3100 

52  35  12 

3171 

51     8  28 

3937 

49  43    3 

3310  1 

Fomalhaut 

E. 

85  13  16 

9475 

83  31  27 

9493 

81  50    5 

9514 

80    9  11 

9534  ' 

20 

Sun 

W. 

56  17    1 

9809 

57  53  42 

9719 

59  29  57 

9738 

61     5  46 

9757  1 

aAquilflB 

E. 

42  59    0 

3776 

41  43  33 

3807 

40  30  10 

4090 

39  18  59 

4176  : 

Fomalhaut 

E. 

71  52    7 

9649 

70  14  18 

9673 

68  37    2 

9690 

67    0  21 

9796 

aPegaai 

E. 

87  12  27 

9695 

85  35  40 

9716 

83  59  21 

9736 

82  23  29 

9758  1 

21 

Sun 

W. 

68  58  22 

9857 

70  31  36 

9877 

72    4  24 

9807 

73  36  47 

9916  1 

Antares 

W. 

30    1    7 

9730 

31  37    7 

9798 

33  13  10 

9799 

34  49  12 

9739  ) 

Fomalhaut 

E. 

59    6  10 

9873 

57  33  17 

9005 

56    1     5 

9939 

54  29  36 

9974 

aPegaw 

E. 

74  31  32 

9876 

72  58  42 

9901 

71  26  24 

9996 

69  54  38 

9053 
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XVII. 


GEEENWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

b 

^g 

P.L. 

P.L. 

P.L. 

1 

P.L. 

Name  and  DireoUon 

Noon. 

of 

nib. 

of 

VIb. 

of 

IXh. 

of 

^ 

of  Object. 

DIff. 

Diff. 

Dlff. 

DffL 

22 

Sai* 

W- 

75    8  46 

9935 

76  40  20 

9950 

7l  11   29 

9974 

79  42  14 

9903 

Antares 

W. 

3625    9 

9738 

38    059 

9744 

39  36  41 

9759 

41  12  12 

9760 

Fomalhaiit 

E. 

52  58  51 

30;i 

51  28  52 

3049 

49  59  40 

3000 

48  31  18 

3139 

a  Pegasi 

E. 

68  23  26 

9980 

66  52  48 

3008 

65  22  45 

3037 

63  53  18 

3006 

23 

Sun 

W. 

87  10  17 

3089 

88  38  48 

3101 

90    6  57 

3118 

91  34  45 

3134 

Antares 

W. 

49    6  39 

9813 

50  40  50 

9895 

52  14  46 

9836 

53  48  27 

9848 

FomaJhaut 

E. 

41  23    5 

3386 

40    0  31 

3447 

38  39    8 

3515 

37  19    0 

3587 

a  Pe^si 
aArietis 

E, 

56  35  26 

8989 

55    9  51 

3965 

53  44  59 

3303 

52  20  51 

3343 

E. 

98  43    5 

9868 

97  10    5 

9883 

95  37  24 

9898 

94    5    2 

9919 

24 

Sun 

W. 

98  48  56 

3919 

100  14  51 

3996 

101  40  29 

3940 

103    5  51 

3953 

Antares 

W. 

61  33    6 

9905 

63    5  18 

9916 

64  37  16 

9997 

66    9    0 

9938 

aPe^i 
a  Anetis 

E. 

45  32  20 

3570 

44  13  20 

3633 

42  55  21 

3603 

41  38  26 

3758 

i 

E. 

86  27  46 

9983 

84  57  12 

9997 

83  26  56 

3010 

81  56  56 

3094 

25i 

Sun 

W. 

110    8  49 

3316 

111  32  42 

3397 

112  56  22 

3338 

114  19  49 

3350 

Antares 

W. 

73  44  24 

9988 

75  14  52 

9997 

76  45    9 

3006 

78  15  14 

3014 

a  Aqnilte 

W. 

36  20  38 

4054 

37  18  10 

4899 

38  17  28 

4705 

39  18  23 

4609' 

aArietis 

E. 

74  31    4 

3089 

73    2  41 

3109 

71  34  34 

3114 

70    6  42 

3198 

26 

Sun 

W. 

121,14  10 

3306 

122  36  31 

3405 

123  58  42 

3413 

125  20  44 

3490 

Antares 

W. 

85  43    9 

3053 

87  12  16 

3060 

88  41  15 

3066 

90  10    6 

3073 

a  Aquilae 

W. 

44  42  40 

4993 

45  50  44 

4169 

46  59  39 

4119 

48    9?2 

4074 

a  Arietis 

E. 

62  51    9 

3189 

61  24  47 

3901 

59  58  39 

3914 

58  32  47 

3997; 

Aldebaran 

E. 

94    2    1 

9997 

92  31  44 

3004 

91     1  36 

3010 

89  31  36 

»16 

27 

Antares 

W. 

97  32  33 

3100 

99    0  43 

3105 

100  28  47 

3109 

101  56  46 

3113 

aAquilflB 

W. 

54    7  44 

3903 

55  21     1 

3876 

56  34  45 

3859 

57  48  54 

3830 

a  Arietis 

E. 

51  27  21 

3996 

50    3    5 

3319 

48  39    7 

3398 

47  15  28 

3345 

Aldebaran 

E. 

82    3  23 

3043 

80  34    3 

3047 

79    4  48 

3051 

77  35  38 

3054 

28 

a  Aquilae 

W. 

64    4  49 

3749 

•65  20  52 

3797 

^66  37  10 

3714 

67  53  42 

3709 

a  Arietis 

E. 

40  22  37 

3451 

39    1  18 

3479 

37  40  30 

3508 

36  20  15 

3541 

Aldebaran 

E. 

70  10  45 

3068 

68  41  56 

3069 

67  13    9 

3070 

65  44  23 

3071 

29 

a  Aquilee 

W. 

74  19  18 

3653 

75  36  55 

3646 

76  54  40 

3638 

78  12  ;o 

3639! 

Fomalhaut 

W. 

40    6  37 

3741 

41  22  41 

3709 

42  39  26 

3667 

43  56  48 

3635 

tt  Pejfnsi 

W. 

29  14  55 

4905 

30  11  54 

4897 

31  11    8 

4680 

32  12  24 

4551 

Aldebaran 

E. 

58  20  51 

3074 

56  52  10 

3074 

55  23  29 

3074 

53  54  48 

3073 

Pollux 

E. 

102  22    0 

3196 

100  54  22 

3195 

9f)  26  43 

3194 

97  59    3 

3194 

30 

Fomalhaut 

W. 

50  31  19 

3511 

51  51  31 

3499 

53  12    4 

3473 

54  32  58 

3456  , 

Of  Pegasi 

W. 

37  43  26 

4090 

38  53  37 

4095 

40    4  52 

3964 

41  17    7 

3911   , 

Aldebaran 

E. 

46  31     5 

3067 

45    2  15 

3065 

43  33  23 

3064 

42    4  29 

3069 

Pollux 

E. 

90  40  21 

3116 

89  12  31 

3114 

87  44  39 

3113 

86  16  45 

3110 

31 

Fomalhaut 

W. 

61  21  54 

3385 

62  44  28 

3379 

64    7  16 

3361 

65  30  17 

3351 

o  Pegasi 

W. 

47  30  33 

3704 

48  47  16 

3671 

50    4  34 

3640 

51  22  25 

3619 

Aldebaran 

E. 

34  39  18 

3049 

33  10    6 

3046 

31  40  50 

3043 

30  1 1  31 

3040 

Pollux 

E. 

78  56  35 

3100 

77  28  25 

3096 

76    0  11 

3004 

74  31  54 

3001 

Saturn 

E. 

92  50  36 

3000 

91  21  38 

3057 

89  52  36 

9054 

88  23  30 

3060 

XVIII. 
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! 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Kame  and  Direotion 
of  Oldeot. 

Midnight. 

P.L. 

of 

Dlff. 

XVb. 

P.L. 

of 

Diif 

XV1IP» 

P.L. 

of 

Die 

XXPi. 

P.L. 

of 

mm 

22 

Sun 

W. 

81  li  36 

8011 

82  42' 35 

3090 

8l]2  1l 

3047 

O         t        tt 

85  41  25 

3065 

Antares 

W. 

42  47  32 

«770 

44  22  39 

9780 

45  57  33 

9791 

47  32  13 

8801 

Fomalhaut 

E, 

47    3  47 

3177 

45  37  10 

3884 

44  11  29 

3973 

42  46  46 

3386 

a  Pegasi 

E. 

68  24  27 

3098 

60  56  13 

3189 

59  28  38 

3161 

58    1  42 

3194 

23 

Suif 

W. 

93    2  13 

3150 

94  29  22 

3166 

95  56  12 

3189 

97  22  43 

3197 

Antares 

W. 

55  21  52 

8869 

56  55    3 

9871 

58  27  59 

9883 

60    0  40 

8894 

Fomalhaut 

E. 

36    0  12 

3668 

34  42  51 

3758 

33  27    5 

3857 

32  13    2 

3967 

a  Pegasi 

E. 

50  57  29 

3384 

49  34  54 

3488 

48  13    9 

3475 

46  52  17 

3685 

a  Arietis 

E. 

92  32  58 

S997 

91     1  13 

8941 

89  29  46 

9965 

87  58  37 

8909 

24 

Suif 

W. 

104  30  57 

3966 

105  55  48 

3880 

107  20  23 

3993 

108  44  43 

3305 

Antares 

W. 

67  40  31 

8949 

69  11  48 

8968 

70  42  53 

8969 

72  13  45 

8979 

ot  Pef^asi 
aAnetis 

E. 

40  22  40 

3888 

;»   8   7 

3905 

37  54  52 

3988 

36  43    1 

4088 

E. 

80  27  13 

3037 

78  57  46 

3051 

77  28  36 

3064 

75  59  42 

3077 

25 

Sun 

W. 

115  43    3 

3359 

117    6    6 

3369 

118  28  58 

3379 

119  51  39 

3387 

Antares 

W. 

79  45    9 

3083 

81  14  53 

3030 

82  44  28 

3039 

84  13  53 

3046 

aAquilod 

W. 

40  20  46 

4509 

41  24  30 

4486 

42  29  28 

4358 

43  35  33 

4884 

a  Arietis 

E. 

68  39    6 

3140 

67  11  45 

3156 

65  44  38 

3164 

64  17  46 

3177 

26 

Sun 

W. 

126  42  38 

3488 

128    4  23 

3435 

129  26    0 

3441 

130  47  30 

3448 

Antares 

W. 

91  38  49 

3078 

93    7  25 

3084 

94  36  54 

3080 

96    4  17 

3096 

a  AquilsB 

W. 

49  19  49 

4033 

50  30  56 

3997 

51  42  39 

3969 

52  54  56 

3931 

a  Arietis 

E. 

57    7  10 

3841 

55  41  49 

3853 

54  16  43 

3968 

52  51  54 

388» 

Aldebaran 

E. 

88    1  43 

3088 

86  31  57 

3088 

85    2  19 

3034 

83  32  48 

3039 

27 

Antares 

W. 

103  24  40 

3117 

104  52  29 

3180 

106  20  14 

3184 

107  47  55 

3197 

a  AquilsB 
a  Arietis 

W. 

59    3  25 

3809 

60  18  18 

3791 

61  33  30 

3778 

62  49    1 

3756 

E. 

45  52    9 

3364 

44  29  11 

3363 

43    6  35 

3404 

41  44  23 

3487 

Aldebaran 

E. 

76    6  32 

3067 

74  37  30 

3060 

73    8  32 

3063 

71  39  37 

3065 

26 

a  AquilflB 

W. 

69  10  27 

3691 

70  27  24 

3680 

71  44  32 

3671 

73    1  50 

3668 

a  Arietis 

E. 

35    0  36 

3578 

33  41  38 

3680 

32  23  25 

3666 

31    6    2 

3781 

Aldebaran 

E. 

64  15  38 

3073 

62  46  55 

3073 

61  18  13 

3074 

59  49  32 

3074 

29 

a  AquilsB 

W. 

79  30  33 

3896 

80  48  39 

3681 

82    6  51 

3615 

83  25    9 

3610 

Fomalhaut 

W. 

45  14  44 

3607 

46  33  11 

3680 

47  52    7 

3555 

49  11  30 

3538 

a  Pegasi 
AldelMuran 

W. 

33  15  31 

4437 

34  20  19 

4334 

35  26  40 

4944 

36  34  25 

4163 

E. 

52  26    6 

3073 

50  57  23 

3079 

49  28  39 

3070 

47  59  53 

3069 

Pollux 

E. 

96  31  22 

3198 

95    3  39 

3181 

93  35  55 

3119 

92    8    9 

3118 

30 

Fomalhaut 

W. 

55  54  11 

3440 

57  15  42 

3436 

58  37  30 

3411 

59  59  34 

3397  1 

o  Pegasi 
Aldelmran 

W. 

42  30  16 

3861 

43  44  15 

3817 

44  51)    0 

3776 

46  14  27 

3739 

E. 

40  35  33 

3060 

39    634 

3057 

37  37  32 

3065 

36    8  27 

3058  ] 

• 

Pollux 

E. 

84  48  48 

3109 

83  20  49 

3106 

81  52  47 

3104 

80  24  42 

3108 

31 

Fomalhaut 

W. 

66  53  30 

3340 

68  16  55 

3330 

69  40  32 

3380 

71    4  20 

3311 

a  Pegasi 

W. 

52  40  46 

3587 

53  59  34 

3564 

55  18  48 

3541 

56  38  27 

3519 

Aldebaran 

E. 

28  42    8 

3037 

27  12  41 

3034 

25  43  10 

3030 

24  13  34 

3096 

Pollux 

E. 

73    3  34 

3080 

71  35  11 

3087 

70    6  45 

3083 

68  38  15 

3081 

Satuen 

E. 

86  54  19 

3046 

85  25    3 

3043 

83  55  43 

3039 

82  26  19 

3035 
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AT  GREENWICH  APPARENT 

NOON. 

THE  SUN'S 

•8 
1 

1 

1 

Sidereal 

Time  of 

Semi. 

diameter 

Bquatlou  of 
Time, 
to  be 

Subtracted 
from 

1 

Apparent 
Right  AscoDsion. 

Difr.  for 
1  Hour. 

Apparent 
Declination.  . 

Diff.  for 
I  Hour. 

Semi- 
diameter. 

Paaaing 
Meridian. 

Apparent 
Time. 

Diftfor 
1  Honr. 

i 

Tues. 

1 

h     m        8 

14  25  28.46 

9.792 

S.  14*^  25  34.4 

-48!  11 

16 

9.83 

66!94 

m       8 

16  18.38 

0*0C3 

Wed. 

2 

14  29  23.88 

9.827 

14  44  42.3 

47.53 

16 

10.08 

67.06 

16  19.51 

0.029 

Thur. 

3 

14  33  20.12 

9.861 

15     3  35.9 

46.92 

16 

10.32 

67.17 

16  19.83 

0.005 

Frid. 

4 

14  37  17.18 

9.896 

15  22  14.8 

-46.30 

16 

10.56 

67.29 

16  19.32 

0.040 

Sat. 

5 

14  41   15.08 

9.931 

15  40  38.6 

45.66 

16 

10.80 

67.40 

16  17.98 

0.075 

SUN. 

6 

14  45  13.83 

9.966 

15  58  46.9 

45.01 

16 

11.03 

67.52 

16  15.79 

0.110 

Mon. 

7 

14  49  13.44 

10.002 

16  16  39.2 

-44.34 

16 

11.26 

67.64 

16  12.75 

0.146 

Tues. 

8 

14  53  13.90 

10.037 

16  34  15.2 

43.66 

16 

11.49 

67.76 

16     8.85 

0.181 

Wed. 

9 

14  57  15.23 

10.073 

16  51  34.5 

42.95 

16 

11.72 

67.88 

16     4.08 

0.217 

Tliur. 

10 

15     1    17.43 

10.109 

17     8  36.8 

-42.23 

16 

11.94 

68.00 

15  58.45 

0.253 

Frid. 

11 

15     5  20.50 

10.145 

17  25  21.5 

41.49 

16 

12.16 

68.12 

15  51.96 

0.889 

Sat. 

12 

15     9  24.43 

10.182 

17  41  48.3 

40.73 

16 

12.38 

68.24 

15  44.60 

0.325 

,SUN. 

13 

15  13  29.23 

10.218 

17  57  56.8 

-39.96 

16 

12.60 

68.36 

15  36.37 

0.360 

Mon. 

14 

15  17  34.89 

10.254 

18  13  46.5 

39.16 

16 

12.81 

68.48 

15  27.29 

0.396 

Tues. 

15 

15  21  41.41 

10.288 

18  29  17.1 

^8.36 

16 

13.02 

68.60 

15  17.36 

0.431 

Wed. 

16 

15  25  48.77 

10.324 

18  44  28.2 

-.37.54 

16 

13.23 

68.71 

15    6.58 

0.467 

Thur. 

17 

15  29  56.98 

10.359 

18  59  19.2 

36.70 

16 

13.44 

68.83 

14  54.96 

0.502 

Frid. 

18 

15  34    6.02 

10.393 

19  13  49.8 

35.84 

16 

13.64 

68.94 

14  42.52 

0.536 

Sat. 

19 

15  38  15.87 

10.427 

19  27  59.7 

-34.97 

16 

13.85 

69.06 

14  29.26 

0.570 

\SUN. 

20 

15  42  26.53 

10.461 

19  41  48.5 

34.08 

16 

14.05 

69.17 

14   15.19 

0.604  ' 

Mon. 

21 

15  46  37.98 

10.494 

19  55  15.7 

33.17 

16 

14.25 

69.28 

14     0.33 

0.637 

Tues. 

22 

15  50  50.22 

10.526 

20     8  21.0 

-32.25 

16 

14.45 

69.39 

13  44.69 

0.669 

Wed. 

23 

15  55     3.24 

10.558 

20  21     4.1 

31.32 

16 

14.64 

69.50 

13  28.27 

0.701 

Thur. 

24 

15  59  17.02 

10.589 

20  33  24.5 

30..37 

16 

14.83 

69.61 

13  11.09 

0.732  ' 

i-rid. 

25 

16     3  31.56 

10.621 

20  45  21.9 

-29.41 

16 

15.01 

69.72 

12  53.16 

i 
0.763  ! 

Sat. 

26 

16     7  46.83 

10.651 

20  56  56.1 

28.43 

16 

15.19 

69.83 

12  34.49 

0.793 

SUN. 

27 

16  12     2.82 

10.681 

21     8     6.7 

27.44 

16 

15.36 

69.93 

12  15.11 

0.823 

Mon. 

28 

16  16  19.52 

10.710 

21   18  53.3 

-26.44 

16 

15.53 

70.02 

11  55.02 

0.852 

Tues. 

29 

16  20  36.93 

10.739 

21  29   15.6 

25.42 

16 

15.69 

70.12 

11  34.23 

0.881 

Wed. 

30 

16  24  55.02 

10.767 

21  39   13.4 

24.39 

16 

15.85 

70.21 

11    12.75 

0.909 

Thur. 

1 

31 

16  29  13.77 

10.704 

S.21  48  46.5 

-23.35 

16 

ibtrac 
icatea 

16.00 

70.30 

10  50.62 

0.936 

Note— Th 
Tn 

1 

c  mean  time  of  sen 
0  sign  ~  prefixed 

nidiamete 
to  the  hoi 

r  passing  may  be  fo 
irly  change  of  dooli 

und  by  si 
nation  Ind 

tlnj?  O-.l 
that  801 

8  from  th 
uth  deolin 

D  8idereal  time, 
ations  aro  increasing. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

M 

s 

1 

Sidereal 

1 
1 

O 

1 

1 

1 

Bqnation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Diff.  for 
1  Honr. 

Time, 
or 

of 
HeanSnn. 

Apparent 

Dift  for 
1  Honr. 

Apparent 
DeoUnation. 

Dift  for 
1  Honr. 

Tues. 

1 

b      m       8 

14  25  31.12 

9.793 

S.  14  25  47'5 

-48J  1 

16  18*39 

0.063 

h      m        s 

14  41  49.50 

Wed. 

2 

14  29  26.55 

9.827 

14  44  55.3 

47.52 

16  19.51 

0.029 

14  45  46.06 

Thur. 

3 

14  33  22.80 

9.861 

15     3  48.7 

46.91 

16  19.82 

0.005 

14  49  42.62 

Frid. 

4 

14  37  19.87 

9.896 

15  22  27.4 

-46.29 

16  19.30 

0.040 

14  53  39.17 

1  Sat. 

5 

14  41   17.77 

9.9.31 

15  40  51.0 

45.65 

16  17.95 

0.075 

14  57  35.73 

[  SUN. 

6 

14  45  16.53 

9.966 

15  58  59.1 

45.00 

16  15.75 

0.110 

15     1  32.28 

i  Mod. 

7 

14  49  16.14 

10.002 

16  16  51.2 

-44.33 

16  12.70 

0.146 

15     5  28.84 

Tues. 

8 

14  53  16.60 

10.037 

16  34  27.0 

43.65 

16    8.79 

0.181 

15    9  25.39 

Wed. 

9 

14  57  17.93 

10.073 

16  51  46.1 

42.94 

16    4.02 

0.217 

15  13  21.95 

Thur. 

10 

15     1  20.12 

10.109 

17     8  48.1 

-42.22 

15  58.38 

0.253 

15  17  18.50 

Frid. 

11 

15     5  23.18 

10.145 

17  25  32.5 

41.48 

15  51.88 

0.289 

15  21   15.06 

Sat. 

12 

15     9  27.10 

10.181 

17  41  59.0 

40.72 

15  44.51 

0.325 

15  25  11.61 

SUN. 

13 

15  13  31.89 

10.216 

17  58    7.2 

-39.95 

15  36.28 

0.:J60 

15  29    8.17 

Mod. 

14 

15  17  37.54 

10.252 

18  13  56.6 

39.16 

15  27.19 

0.396 

15  33    4.72 

Tues. 

15 

15  21  44.03 

10.287 

18  29  26.9 

38.35 

15  17.25 

0.431 

15  37     1.28 

Wed. 

16 

15  25  51.37 

10.323 

18  44  37.6 

-37.53 

15     6.46 

0.467 

15  40  57.83 

Thur. 

17 

15  29  59.55 

10.368 

18  59  28.3 

36.69 

14  54.84 

0.502 

15  44  54.39 

Frid. 

18 

15  34    8.56 

10.392 

19  13  58.6 

35.83 

14  42.39 

0.536 

15  48  50.94 

Sat. 

19 

15  38  18.38 

10.426 

19  28    8.2 

-34.96 

14  29.12 

0.570 

15  52  47.50 

SUN. 

20 

15  42  29.01 

10.460 

19  41  56.6 

34.07 

14  15.04 

.  0.604 

15  56  44.05 

Mod. 

21 

15  46  40.43 

10.493 

19  55  23.5 

33.16 

14    0.18 

0.6,37 

16    0  40.61 

Tues. 

22 

15  50  52.63 

10.525 

20    8  28.4 

-32.24 

13  44.53 

0.669 

16    4  37.16 

Wed. 

23 

15  55     5.61 

10.557 

20  21   11.1 

31.31 

13  28.11 

0.701 

16     8  33.72 

Thur. 

24 

15  59  19.35 

10.588 

20  33  31.2 

30.36 

13  10.93 

0.732 

16  12  30.28 

Frid. 

25 

16     3  33.84 

10.619 

20  45  28.3 

-29.40 

12  53.00 

0.763 

16  16  26.84 

Sal. 

26 

16    7  49.06 

10.G49 

20  57     2.1 

28.42 

12  34.33 

0.793 

16  20  23.39 

SUN. 

27 

16  12     5.00 

10.679 

21     8  12.3 

27.43 

12  14.94 

0.823 

16  24  19.95 

Mod. 

28 

16  16  21.65 

10.708 

21   18  58.5 

-26.43 

11  54.85 

0.852 

16  28  16.50 

Tues. 

29 

16  20  39.00 

10.7.37 

21  29  20.5 

25.41 

11  34.06 

0.881 

16  32  13.06 

Wed. 

30 

16  24  57.03 

10.765 

21  39  18.0 

24.38 

11   12.58 

0.909 

16  36     9.61  ! 

i 

Thur. 

31 

16  29  15.72 

10.792 

S.  21  48  50.7 

-23.34 

10  50.45 

0.936 

16  40    6.17  ; 

NOTB.— Th 
Th 
art 

e  semidiameter  for  mean  noon 
e  si^  —  prefixed  to  the  hourl. 
» increasing. 

may  be  aeanmed  the  same  as  t 
7  change  of  declination  indicaU 

hat  for  apparent 
)s  that  sonth  dec 

noon, 
linations 

Difi:  for  1  Hour, 
4.9«.8565. 
(Table  ILL) 
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III. 


AT  GREENWICH  MEAN  NOON, 


3 
I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


3 

>4 


305 
306 
307 

308 
309 
310 

311 
312 
313 

314 
315 
316 

317 
318 
319 

320 
321 
322 

323 
324 
325 

326 
327 
328 

329 
330 
331 

332 
333 
334 

335 


THE  SUN'S 


TRUE  LONGITITDE. 


218  46  19.4 

219  46  24.5 

220  46  31.6 

221  46  40.7 

222  46  51.9 

223  47     5.1 

224  47  20.4 

225  47  37.7 

226  47  57.0 

227  48  18.2 

228  48  41.4 

229  49     6.5 

230  49  33.4 

231  50    2.1 

232  50  32.5 

233  51     4.5 

234  51  38.0 

235  52  13.0 

236  52  49.3 

237  53  26.8 

238  54     5.5 

239  54  45.3 

240  55  26  3 

241  56    8.4 

242  56  51.6 

243  57  35.8 

244  58  21.0 

245  59     7.3 

246  59  54.7 

248  0  43.2 

249  1  32.9 


W 


45  51.2 

45  56.2 

46  3.2 

46  12.2 
46  23.3 
46  36.4 

46  51.5 

47  8.7 
47  27.9 

47  49.0 

48  12.0 
48  37.0 


49 
49 
50 


3.8 

32.4 

2.6 


DiA  for 
IHunr. 


50  34.4 

51  7.8 

51  42.7 

52  18.9 

52  56.2 

53  34.7 

54  14.4 

54  55.3 

55  37.2 

56  20.2 

57  4.2 

57  49.3 

58  35.5 

59  22.7 

0  11.0 

1  0.6 


50.17 
50.25 
50.33 

50.42 
50.50 
50.59 

50.67 
50.76 
50.84 

50.92 
51.00 
51.08 

51.16 
51.23 
51.30 

51.36 
51.42 
51.48 

51.54 
51.59 
51.64 

51.68 
51.73 
51.77 

51.82 
51.86 
51.91 

51.96 
52.01 
52.05 

152.10 


LATITUDE 


-0.16 
0.13 

-  0.07 

-f  0.01 
0.11 
0.23 

-f  0.36 
0.51 
0.64 

-f  0.76 
0.86 
0.94 

-f  0.99 
1.01 
1.01 

+  0.96 
0.90 
0.81 

-f  0.70 
0.58 
0.44 

-f  0.31 

0.19 

-f  0.07 

-  0.02 
0.09 
0.13 

-  0.14 
0.12 

-  0.07 

-f  0.01 


Logarithm 

of  the 

lUdins  Vector 

of  the 

Earth. 


Diir..for 
1  Hour. 


9.9964774  |  -46.4 
9.9963669  |   45.7 

9.9962580  *   45.0 

i 

9.9961507  I  -44.4 


9.9960449 
9.9959405 

9.9958375 
9.9957358 
9.9956354 

9  9955361 
9.9954378 
9.9953405 

9.9952440 
9.9951484 
9.9950536 

9.9949596 
9.9948666 
9.9947746 

9.9946837 
9.9945940 
9.9945055 

9.9944184 
9.9943329 
9.9942492 

9.9941675 
9.9940879 
9.9940104 

9.9939353 
9.9938626 
9.9937923 

9.9937244 


43.8 
43.2 

-42.6 
42.1 
41.6 

-41.2 

40.8 
40.4 

-40.1 
39.7 
39.4 

-39.0 
38.6 
38.1 

-37.6 
37.1 
36.5 

-35.9 
35.2 
34.5 

-33.6 
32.7 
31.8 

-30.8 

29.8 
28.8 

-27.8 


Mean  Time        i 
of  I 

Sidereal  Noon. 


9  16  39.06 
9  12  43.16 
9  8  47.24 

9  4  51.34 
9  0  55.43 
8  56  59.52 

8  53  3.60 
8  49  7.69 
8  45  11.78 

8  41  15.87 
8  37  19.96 
8  33  24  05 

8  29  28.14 
8  25  32.23 
8  21  36.32 

8  17  40.41 
8  13  44.50 
8  9  48.59 

8  5  52.69 
8  1  56.78 
7  58  0.87 

7  54  4.96 
7  50  9.04 
7  46  13.13 

7  42  17.22 
7  38  21.31 
7  34  25.40 

7  30  29.49 
7  26  33.58 
7  22  37.67 

7  18  41.76 


I 


NoTB^— Tho  nambera  in  column  A  oorreepond  to  the  tme  equinox  of  the  date;  in  column  A^  to 
the  mean  equinox  of  January  (H.O. 


Diff.  for  1  Hour, 
—  9«.8896. 
(Table  n.) 
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GREENWICH  MEAN  TIME. 

S 

THE  MOON'S 

» 

1 
1 

8EMIDIAMBTBR. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Koon. 

Midnight. 

Noon. 

Diir.  for 
1  Hour. 

Midnight. 

Diir.  for 
1  Honr. 

MeridlftD  of 
Greenwich. 

Diff.  for 
1  Hour. 

Noon. 

1. 

2 
3 

-14  48.8 
14  53.0 
14  58.4 

14  5d;8 

14  55.6 

15  1.7 

54  15.1 
54  30.4 
54  50.4 

•M)'.'54 
0.73 
0^3 

54'  22'.'2 

54  39.8 

55  2.2 

+o!64 
0.63 
1.04 

h       m 

12  38.7 

13  24.7 

14  12.8 

ni 

1.88 
1.96 
2.04 

d 

15.6 
16.6 
17.6  ! 

4 
5 
6 

15     5.2 
15  13.4 
15  23.1 

15     9.1 
15  18.0 
15  28.4 

55  15.3 

55  45.4 

56  20.8 

+  I.I5 
1.36 
1.59 

55  29.7 

56  2.4 
56  40.5 

+1.26 
1.48 
1.69 

15    2.7 

15  54.2 

16  46.7 

2.12 
2.17 
2.20 

18.6 ; 

19.6  t 
20.6 

i    7 
8 

1  d 

15  34.1 
15  46.3 
15  59.3 

15  40  1 

15  52.8 

16  5.8 

57     1.4 

57  46.3 

58  33.8 

+1.79 
1.94 
1.99 

57  23.4 

58  9.9 
58  57.7 

+1.87 
1.98 
1.97 

17  39.6 

18  32.5 

19  25.3 

2.21 
2.20 
2.20 

21.6  , 
22.6 
23.6  , 

10 

11 

12 

•16  12.1 
16  23.9 
16  33.2 

16  18.2 
16  28.9 
16  36.5 

59  21.1 

60  4.1 
60  38.3 

+1.91 
1.63 
1.17 

59  43.4 

60  22.6 
60  50.6 

+1.79 
1.43 
0.86 

20  18.1 

21  11.3 

22  5.6 

2.21 
2.24 
2.29 

24.6  i 
25.6  ' 

26.6  1 

13 
14 
15 

16  38.8 
16  39.8 
16  35.7 

16  39.9 
16  38.4 
16  31.9 

60  59.0 

61  2.5 
60  47.7 

+0..52 

-0.23 

0.99 

61     3.0 
60  57.4 
60  33.7 

+0.15 

-0.62 

1.33 

23     1.4 

23  58.8 
6 

2.36 
2.43 

27.6 

28.6 

0.2 

16 
17 

18 

16  27.0 
16  14.6 
16     0.0 

16  21.2 
16    7.5 
15  52.2 

60  15.7 
59  30.3 
58  36.4 

-1.64 
2.10 
2.34 

59  54.4 
59    4.1 
58     80 

-1.89 
2.25 
2.37 

0  57.6 

1  56.7 

2  54.8 

2.46 
2.45 
2.38 

1.2 
2.2 
3.2 

19 
20 
21 

15  44.5 
15  29.5 
15  16.0 

15  36.9 
15  22.5 
15  10.0 

57  39.5 
56  44.4 
55  54.8 

-2.36 
2.20 
1.91 

57  11.5 
56  18.7 
55  33.0/ 

-2.30 
2.07 
1.73 

3  50.7 

4  43.6 

5  33.0 

2.27 
2.13 
1.99 

4.2 
5.2 
6.2 

22 
23 
24 

15     4.7 
14  56.0 
14  50.0 

15    0.0 
14  52.6 
14  48.0 

55  13.4 
54  41.3 
54  19.3 

-1..54 
1.13 
0.72 

54  56.1 
54  29.1 
54  11.9 

-1.34 
0.92 
0.52 

6  19.5 

7  3.6 
7  46.1 

1.88 
1.80 
1.75 

7.2 
8.2 
9.2 

25 
26 
27 

14  46.6 
14  45.7 
14  47.0 

14  45.9 
14  46.1 
14  48.3 

54     6.9 
54     3.7 
54     8.3 

-0.32 

+0.04 

0.34 

54    4.2 
54     5.1 
54  13.2 

-0.13 

+0.20 

0.48 

8  27.8 

9  9.4 
9  51.8 

1.7a 
1.75 
1.79 

10.2 
11.2 
12.2 

28 
29 
30 

14  50.1 

14  54.7 

15  0.4 

14  52.2 

14  57.4 

15  3.6 

54  19.7 
54  36.5 
54  57.5 

+0.60 
0.80 
0.94 

54  27.5 

54  46.6 

55  9.2 

+0.70 
0.88 
1.00 

10  35.6 

11  21.3 

12  9.1 

1.86 
1.95 
2.04 

13.2 
14.2 
15.2 

.  31 

1 

15    6.9 

15  10.5 

55  21.6 

+1.06 

55  34.6 

+1.10 

12  59.1 

2.13 

16.2 
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Hoar. 

RightAMension. 

Diir.for 
lHinat«. 

DeoUnfttion. 

Diitfor 
IHiniitA 

Hoar. 

RlghtAsoenaion. 

DiiCfor 
IMinate. 

DeoUnftUon. 

DifLfor 

Tt 

rESDA 

Y  1. 

THUKSDAT  3. 

h    m      8 

• 

O          /         /« 

t0 

h    m      • 

8 

O          t         *0 

M 

0 

2  57  39.58 

1.9699 

N.ll  40  55.8 

8.569 

0 

4  34  42.68 

9.0069 

N.17  25  45.5 

5.543 

1 

2  59  36.79 

l.ttM8 

11  49  28.1 

8.515 

1 

4  36  48.55 

9.0993 

17  31  15.7 

5.464 

2 

3    1  34.16 

1.9574 

11  57  57.6 

8.467 

2 

4  38  54.60 

9.1093 

17  36  41.2 

5.386 

3 

3    3  31.68 

1.9600 

12    6  24.2 

8.410 

3 

4  41    0.83 

9.1054 

17  42     1.9 

5J04 

4 

3    5  29.36 

1.9697 

12  14  47.9 

8.370 

'4 

4  43    7.25 

9.1086 

17  47  17.7 

5.993 

5 

3    7  27.21 

1.9666 

12  23    8.6 

8.390 

5 

4  45  13.86 

9.1117 

17  52  28.6 

5.141 

6 

3    9  25.23 

1.9683 

12  31  26.3 

8.970 

6 

4  47  20.66 

9.1148 

17  57  34.6 

SMS 

7 

3  11  23.41 

1.9710 

12  39  41.0 

&919 

7 

4  49  27.64 

9.1179 

18    2  35.6 

4.975 

8 

3  13  21.75 

1.9738 

12  47  52.6 

6.168 

8 

4  51  34.81 

9.1911 

18    7  31.6 

4.899 

9 

3  15  20.26 

1.9766 

12  56    1.1 

8.116 

9 

4  53  42.17 

9.1949 

18  12  22.6 

4.807 

10 

3  17  18.94 

1.9794 

13    4    6.5 

8.063 

10 

4  55  49.71 

9.1979 

18  17    8.5 

4.799 

11 

3  19  17.79 

1.9833 

13  12    8.7 

6.010 

11 

4  57  57.44 

9.1303 

18  21  49.3 

4.637 

12 

3  21  16.81 

1.9869 

13  20    7.7 

7.956 

12 

5    0    5.35 

9.1333 

18  26  24.9 

4.550 

13 

3  23  16.01 

1.9881 

13  28    3.4 

7.900 

13 

5    2  13.44 

9.1363 

18  30  55.3 

4.463 

14 

3  25  15.38 

1.9909 

13  95  .55.7 

7.844 

14 

5    4  21.71 

9.1394 

18  a5  20.5 

4.376 

15 

3  27  14.92 

1.9938 

13  43  44.7 

7.788 

15 

5    6  30.17 

9.1494 

18  39  40.4 

4.988 

16 

3  29  14.64 

1.9967 

13  51  30.3 

7.731 

16 

-5    8  38.80 

9.1453 

18  43  55.0 

4.199 

17 

3  31   14.53 

1.9997 

13  59  12.4 

7.673 

17 

5  10  47.61 

9.1483 

18  48    4.3 

4.111 

18 

3  .33  14.60 

9.0097 

14    6  51.0 

7.614 

18 

5  12  56.60 

9.1513 

18  52    8.3 

4MI 

19 

3  35  14.85 

9.0057 

14  14  26.1 

7.555 

19 

5  15    5.77 

9.1549 

18  56    6.8 

3.930 

20 

3  37  15.28 

9.0087 

14  21  57.6 

7.496 

20 

5  17  15.11 

9.1579 

18  59  59.9 

3.839 

21 

3  39  15.89 

9.0117 

14  29  25.6 

7.436 

21 

5  19  24.63 

9.1601 

19    3  47.5 

3.748 

22 

3  41  16.68 

9.0147 

14  36  49.9 

7.374 

22 

5  21  34.32 

9.1630 

19    7  29.6 

3MS 

23 

3  43  17.65 
WEI 

9.0177 

)NESr 

^.H  44  10.5 
)AY  2. 

7.319 

23 

5  23  44.19 
F 

9.1669 

RIDAl 

N.19  11     6.2 
14. 

3.563 

0 

3  45  18.81 

9.0908 

N.14  51  27.4 

7.950 

0 

5  25  54.23 

9.1688 

N.19  14  37.2 

3.470 

1 

3  47  20.15 

9.0938 

14  58  40.5 

7.187 

1 

5  28    4.44 

9.1716 

19  18    2.6 

3.377 

2 

3  49  21.67 

9.0969 

15    5  49.8 

7.199 

2 

5  30  14.82 

9.1743 

19  21  22.4 

3.983 

3 

3  51  23.38 

9.0300 

15  12  55.2 

7.057 

3 

5  32  25.36 

9.1771 

19  24  36.5 

3.188 

4 

3  53  25.27 

9.0331 

15  19  56.7 

6.999 

4 

5  34  36.07 

9.1798 

19  27  44.9 

SJKO 

5 

3  55  27.35 

9.0369 

15  26  54.3 

6.997 

5 

5  36  46.94 

9.1896 

19  30  47.6 

9.998 

6 

3  57  29.62 

9.0303 

15  33  47.9 

6.869 

6 

5  38  57.98 

9.1853 

19  33  44.6 

9J»01 

7 

3  59  32.07 

9U>494 

15  40  37.5 

6.799 

7 

5  41    9.18 

9.1880 

19  36  35.8 

9.804 

8 

4     1  34.71 

9.0456 

15  47  23.0 

6.794 

8 

5  43  20.54 

9.1906 

19  39  21.1 

9.707 

9 

4    3  37.54 

9.0487 

15  54    4.4 

6.656 

9 

5  45  32.05 

9.1939 

19  42    0.6 

9.609 

10 

4    5  40.56 

9.0519 

16    0  41.7 

6.587 

10 

5  47  43.72 

9.1958 

19  44  34.2 

9.511 

11 

4    7  43.77 

9.0550 

16    7  14.8 

6.516 

11 

5  49  55.55 

9.1985 

19  47     1.9 

9.419 

12 

4    9  47.16 

9.0589 

16  13  43.6 

6.445 

12 

5  52    7.54 

9.9011 

19  49  23.7 

9.313 

13 

4  11  50.75 

9.0613 

16  20    8.2 

6.374 

13 

5  54  19.68 

9.9036 

19  51  39.5 

9.913 

14 

4  13  .54.52 

9.0644 

16  26  28.5 

6.301 

14 

5  56  31.97 

9.9060 

19  53  49.3 

9.113 

15 

4  15  58.48 

9.0676 

16  32  44.4 

6.998 

15 

5  58  44.40 

9.9084 

19  .55  53.1 

9.013 

16 

4  18    2.63 

9.0707 

16  38  5,5.9 

6.155 

16 

6    0  56.98 

9.9108 

19  57  50.9 

1.913 

17 

4  20    3.97 

9.0739 

16  45    3.0 

6.089 

17 

6    3    9.70 

9.9133 

19  59  42.7 

1.819 

1   18 

4  22  11.50 

2.0771 

16  51     5.7 

6.007 

18 

6    5  22.57 

9.9157 

20     1  28.4 

1.710 

19 

4  24  16.22 

9.0809 

16  57    3.8 

5.931 

19 

6    7  35.58 

9.9180 

20    3    7.9 

IMS 

20 

4  26  21.13 

9.0834 

17    2  57.4 

5.855 

20 

6    9  48.73 

9.9909 

20    4  41.3 

1.506 

21 

4  28  26.23 

9.0866 

17    8  46.4 

5.778 

21 

6  12    2.01 

9J2995 

20    6    8.6 

1.403 

22 

4  30  31.52 

2.0898 

17  14  30.8 

5.701 

22 

6  14  15.43 

9.9247 

20    7  29.7 

1.300 

23 

4  32  37.00 

9.U930 

17  20  10.5 

5.629 

23 

6  16  28.98 

9.9969 

20    8  44.6 

1.196 

24 

4  34  42.68 

9.0969 

N.17  25  45.5 

5J543 

21 

6  18  42.66 

9.2291 

N.20    9  5a2 

1.099 

-   — 

—  -  - 

— 

—           *     — 

— —    —    -   - 

-  —      — 

—  -  -     -  - 
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Hoax. 

BicbtAMoufam. 

DiAfor 
IHinate. 

DeoUnAtion. 

Dlftfor 
1  Minnie 

Honr. 

Bight  AM«nsion. 

Diftlbr 
llfinnte. 

BeoUnAtlon. 

Diftfop 
IMinnte. 

8ATUBDAY  5. 

MONDAY  7. 

h     m      fl 

• 

Q          1           II 

/» 

h    m     • 

• 

*»      /      II 

// 

0 

6  18  42.66 

9.9991 

N.20    9  53.2 

1.099 

0 

8    7  30.50 

9.9808 

N.18  57  55.3 

4.133 

1 

6  20  56.47 

9.9319 

20  10  55.6 

0.968 

1 

8    9  47.90 

9.9903 

18  53  44.0 

4.943 

2 

6  23  10.41 

9.9333 

20  11  51.7 

0.883 

2 

8  12    5.33 

9.9907 

18  49  26.1 

4.353 

3 

6  25  24.47 

9.9354 

20  12  41.5 

0.778 

3 

8  14  22.78 

9.9910 

18  45     1.6 

4.469 

4 

6  27  38.66 

9.9375 

20  13  25.0 

0.673 

4 

8  16  40.25 

9.9919 

18  40  30.6 

4.571 

5 

6  29  52.97 

9.9394 

20  14    2.2 

0.567 

5 

8  18  57.73 

9.9915 

18  35  53.1 

4.679 

6 

6  32    7.39 

9.9413 

20  14  33.0 

0.460 

6 

8  21  15.23 

9.9917 

18  31    9.1 

4.788 

7 

6  34  21.93 

9.9433 

20  14  57.4 

0.354 

7 

8  23  32.74 

9.9990 

18  26  18.5 

4.896 

8 

6  36  36.59 

9.9459 

20  15  15.5 

0.948 

8 

8  25  50.27 

9.9999 

18  21  21.5 

5.004 

9 

6  38  51.36 

9.9471 

20  15  27.2 

0.141 

9 

8  28    7.81 

9.9994 

18  16  18.0 

5.119 

10 

6  41    6.24 

9.9488 

20  15  32.5 

40.034 

10 

8  30  25.36 

9.9995 

18  11     8.0 

5.990 

11 

6  43  21.22 

9.9506 

20  15  31.3 

-0.073 

11 

8  32  42.91 

9.9996 

18    5  51.6 

5.397 

12 

6  45  36.31 

9.9593 

20  15  23.7 

0.181 

12 

8  35    0.47 

9.9997 
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22  50    7.15 

1.9447 

9  56    3.6- 

9.944 

19 

0  20  42.94 

1.8503 

2    3    3.1 

10.933 

20 

22  52    3.74 

1.9416 

9  46  47.9 

9.979 

20 

0  22  33.94 

1.8^ 

1  52  48.9 

10.939 

21 

22  54    0.14 

1.9384 

9  37  30.1 

9.314 

21 

0  24  24.90 

1.8491 

1  42  34.4 

10.944 

22 

22  55  56.35 

1.9353 

9  28  10.2 

9.348 

22 

0  26  15.83 

1.8485 

1  :}2  19.6 

10.950 

23 

22  57  52Ji7 

1.9399 

9  18  48.3 

9.389 

23 

0  28    6.72 

1.8479 

I  22    4.4 

10.956 

24 

22  59  48.21 

1.9999 

8.  9    9  24.4 

9.414 

24 

0  29  57.58 

1.8475 

S.   1  11  48.9 

10.960    ! 
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QEEENWIOH  MBAK  TIME, 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hflor. 

RightAioendoiL 

DUr-for 
1  Minute. 

DeoUnMlon. 

BifiElfor 
IMinnte. 

Hoar. 

Bight  Aaocmaion. 

DiiLfor 
IHinnte. 

DeoUnfttloB. 

Diitfor 
IMinvte. 

FRIDAY  25. 

SUNDAY  27. 

h     m      • 

• 

O           t          II 

ft 

h    m      • 

B 

N.554'27:fe 

tt 

0 

0  29  57.58 

1.8475 

S.  1  11  48.9 

10.960 

0 

1  59    3.25 

1.8839 

9.777 

1 

0  31  48.42 

1.8471 

1     1  33.2 

10.963 

1 

2    0  56JS0 

1.8851 

7    4  13.4 

9.759 

2 

0  33  39.23 

1.8487 

0  51  17.4 

10.965 

2 

2    2  49.46 

1.8800 

7  13  57.8 

9.797 

3 

0  35  30.02 

1.8484 

0  41     1.4 

10.968 

3 

2    4  42.73 

1.8888 

7  23  40.6 

9.701 

4 

0  37  20.80 

1.848S 

0  30  45.2 

10.970 

4 

2    6  36.12 

1.8909 

7  33  21.9 

9.674 

5 

0  39  11.56 

1.8459 

0  20  29.0 

10.971 

5 

*  2    8  2J>.64 

1.8930 

7  43    1.5 

9.647 

6 

0  41    2.31 

1.8458 

S.  0  10  12.7 

10.979 

6 

2  10  23.28 

1.8960 

7  52  39.5 

9.619 

7 

0  42  53.05 

1.8457 

N.  0    0    3.6 

10.979 

7 

2  12  17.04 

1.8971 

8    2  15.8 

9.590 

8 

0  44  43.79 

1.8457 

0  10  19.9 

10.979 

8 

2  14  10.93 

1.8003 

8  11  50.3 

0.561 

9 

0  46  JM.53 

1.8457 

0  20  36.2 

10.971 

9 

2  16    4.96 

1.9016 

8  21  23.1 

9.539 

10 

0  48  25.27 

1.8457 

0  30  52.4 

10.909 

10 

2  17  59.12 

1JM38 

8  30  54.1 

9.501 

11 

0  50  16.01 

1.8458 

0  41     8.4 

10.966 

11 

2  19  53.41 

1.9060 

8  40  23.2 

0.469 

12 

0  52    6.76 

1.8459 

0  51  24.3 

10.963 

12 

2  21  47.84 

1.9083 

8  49  50.4 

9.437 

13 

0  53  57.52 

1.8401 

1     1  40.0 

10.960 

13 

2  23  42.41 

1.9107 

8  59  15.6 

9.404 

14 

0  55  48.29 

1.8463 

1   11  55.5 

10.957 

14 

2  25  37.12 

1.9130 

9    8  38.9 

9.971 

15 

0  57  :}9.08 

1.8467 

1  22  10.8 

10.953 

15 

2  27  31.97 

1.9154 

9  18    0.2 

9J37 

16 

0  59  29.89 

1.8470 

1  32  25.8 

10.948 

16 

2  29  26.97 

1.9179 

9  27  19.4 

9.309 

17 

1     1  20.72 

1.8473 

1  42  40.5 

10.949 

17 

2  31  22.12 

1.9904 

9  36  36.5 

9.967 

18 

1     3  11.57 

1.8477 

1  52  54.8 

^  10.935 

18 

2  33  17.42 

1.9999 

9  45  51.5 

9.939 

19 

1     5    2.45 

1.8489 

2    3    8.7 

10.»9 

19 

2  35  12.87 

ian55 

9  55    4.3 

9.195 

20 

1     6  53.36 

1.8488 

2  13  22.2 

10.999 

20 

2  37    8.48 

1.9961 

10    4  14.9 

9.167 

21 

1     8  44.31 

1.8495 

2  23  35.3 

10.914 

21 

2  39    4.25 

1.9307 

10  13  23.2 

9.119 

22 

1  10  35.30 

1.8509 

2  33  47.9 

10.905 

22 

2  41    0.17 

1.9333 

10  22  29J2 

9M0 

23 

1 

1  I2  2a33 

SAG 

1.8508 

DURDi 

N.  2  43  59.9 
LY26 

10.196 

23 

2  42  56.25 
M( 

1.9361 

)NDA^ 

N.IO  31  32.8 
Z  28. 

9U)40 

0 

1  14  17.39 

1.8514 

N.  2  54  11.4 

10.187 

0 

2  44  52.50 

1.9388 

N.IO  40  34.0 

9.000 

1 

1  16    8.50 

1.8599 

3    4  22.3 

10.177 

1 

2  46  48.91 

1.9416 

10  49  32.8 

8.959 

2 

1  17  59.66 

1.8531 

3  14  32.6 

10.166 

2 

2  48  45.49 

1.9444 

10  58  29.1 

8.918 

3 

1  19  50.88 

1.8541 

3  24  42.2 

10.154 

3 

2  50  42.24 

1JM79 

11    7  22.9 

8.876 

4 

1  21  42.15 

1.8550 

3  34  51.1 

10.149 

4 

2  52  39.16 

1.9501 

11  16  14.2 

8.933 

5 

1  23  3a48 

1.8559 

3  44  59.3 

10.130 

5 

2  54  36.25 

1.9599 

11  25    2.9 

8.790 

6 

I  25  24.86 

1.8569 

3  55    6.7 

10.117 

6 

2  56  33.51 

1.9568 

11  33  49.0 

8.746 

'     7 

1  27  16.31 

1.8581 

4    5  13.3 

10.103 

7 

2  58  30.95 

1J588 

11  42  32.4 

8.700 

8 

1  29    7.83 

1.8599 

4  15  19.1 

10.089 

8 

3    0  28.57 

1.9617 

11  51  13.0 

8.654 

9 

1  30  59.41 

1.8603 

4  25  24.0 

10.074 

9 

3    2  26.36 

1.9647 

11  59  50.9 

8.607 

10 

L  32  51.06 

1.8615 

4  35  28.0 

10.058 

10 

3    4  24.33 

1.9678 

12    8  25.9 

8.560 

n 

1  34  42.79 

1.8698 

4  45  31.0 

10.049 

11 

3    6  22.49 

1.9709 

12  16  58.1 

8.519 

■  ^2 

1  36  34.60 

1.8649 

4  55  3:3.0 

10.095 

12 

3    8  20.84 

1.9740 

12  25  27.4 

8.464   1 

1   13 

1  38  26.49 

1.8655 

5    5  34.0 

10.008 

13 

3  10  19.37 

1.9770 

12  33  53.8 

8.415   1 

14 

1  40  18.46 

1.8668 

5  15  34.0 

9.991 

14 

3  12  18.08 

1.9601 

12  42  17.2 

8J3Si 

15 

1  42  10.51 

1.8689 

5  25  in.i) 

9.979 

15 

3  14  16.98 

1.9839 

12  50  37.5 

8.313 

16 

1  44    2.65 

1.8697 

5  35  30.6 

9.953 

16 

3  16  16.07 

1.9864 

12  58  54.7 

8.961 

17 

1  45  54.88 

1.8713 

5  45  27.2 

9.933 

17 

3  18  15.35 

1.9897 

13    7    8.8 

8.906  i 

18 

1  47  47.21 

1.8730 

5  55  22.G 

9.919 

18 

3  20  14.83 

1.9999 

13  15  19.7 

8,155  ' 

19 

1  49  39.64 

1.8746 

6    5  16.7 

9.899 

19 

3  22  14.50 

1.9961 

13  23  27.4 

8.109 

20 

1  51  32.16 

1.8769 

6  15    9.6 

9.871 

20 

3  24  14.36 

1.9994 

13  31  31.9 

8.047 

21 

1  53  24.78 

1.8778 

6  25     1.2 

9.848 

21 

3  26  14.42 

94)097 

13  39  33.1 

1M9  , 

22 

I  55  17.50 

1.8795 

6  34  51.4 

9.895 

22 

3  28  14.68 

9U)060 

13  47  .30.9 

7.936  i 

23 

1  57  10J32 

1.8613 

6  44  40.2 

9.801 

23 

3  30  15.14 

9.0099 

13  55  25.4 

7.880  ' 

24 

1  59    3.25 

1.8839 

N.  6  54  27.5 

9.777 

24 

3  32  15.79 

9.0195 

N.14    3  16.5 

7.699  1 



-  ,      _  .     _^ 

— 





-    —    — '   — 

— 

xn. 


NOVEMBER,    1887. 


193 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  AaoensioiL 


DiiCfor 
IMinato. 


Declination. 


DiiCfor 
lliQnnte 


Hour. 


Bight  Aacenaion. 


Diff.for 
lAQnnte. 


DooUnMion. 


Biff  for 
IHiBnte. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  29. 


WEDNESDAY  30. 


21  33.27 

9.0967 

N.l 

23  39.12 

9.0099 

25  45.18 

9.1097 

27  51.44 

9.1009 

29  57.92 

9.1007 

32    4.61 

9.1139 

34  11.50 

9.1166 

36  18.60 

9.1901 

38  25.91 

9.1936 

40  33.4ii 

9.1970 

42  41.15 

9.1303 

44  49.07 

9.1337 

46  57.20 

9.1379 

49    5.53 

9.1406 

51  14.07 

9.1440 

53  22.81 

9.1473 

55  31.75 

9.1506 

57  40.89 

9.1539 

59  50.22 

9.1579 

1  59.75 

9.1605 

4    9.48 

9.1637 

6  19.40 

9.1670 

8  29.52 

9.1709 

10  39.83 

9.1734 

12  50.33 

9.1766 

N.l 

6  52  35.1 

6  58  45.7 

7  4  51.8 
10  53.3 
16  50.1 
22  42.1 
28  29.3 
34  11.7 
39  49.3 
45  22.0 
50  49.7 
56  12.4 

1  30.2 
6  42.9 

8  11  50.5 
8  16  52.9 
8  21  50.1 
8  26  42.1 
8  31  28.8 
8  36  10J2 
8  40  46.3 
8  45  17.0 
8  49  4-2.3 
8  54  2.1 
8  58  16.4 


THURSDAY,  DECEMBER 


0 

h     m      • 

3  32  15.79 

• 

9.0195 

N.14    3  16.5 

7.899 

1 

3  34  16.64 

9U»50 

14  11     4.1 

7.763 

2 

3  36  17.70 

9.0193 

14  18  48.1 

7.704 

3 

3  38  18S)G 

9U)997 

14  26  28.6 

7.644 

4 

3  40  20.42 

9.0961 

14  34    5.4 

7.583 

5 

3  42  22.09 

9.0995 

14  41  38.6 

7.599 

6 

3  44  23.96 

90)398 

14  49    8.1 

7.461 

7 

3  46  26.03 

9.0369 

14  56  33.9 

7.308 

8 

3  48  28.31 

9J)307 

15    3  55.9 

7.334 

9 

3  50  30.80 

9.0439 

15  11  14.0 

7.900 

10 

3  52  33.50 

9.0467 

15  18  28.2 

7.904 

11 

3  54  36.41 

9.0509 

15  25  38.5 

7.130 

12 

3  56  39.52 

9U)536 

15  32  44.9 

7.073 

13 

3  58  42.84 

9.0579 

15  39  47.3 

70)06 

14 

4    0  46.38 

90)607 

15  46  45.6 

6.037 

15 

4    2  50  12 

90)641 

15  53  39.7 

6.867 

16 

4    4  54.07 

90)676 

16    0  29.7 

6.798 

17 

4    6  58.23 

9.0719 

16    7  15.5 

6.798 

18 

4    9    2.61 

90)747 

16  13  57.1 

6.657 

19 

4  11    7.20 

90)789 

16  20  34.4 

6J>86 

20 

4  13  11.99 

9.0816 

16  27    7.4 

6.513 

21 

4  15  16.99 

9.0851 

10  33  36.0 

6.440 

22 

4  17  22.20 

9.0887 

16  40    0.2 

6.366 

23 

4  19  27.63 

9.0099 

N.16  46  19.9 

6.991 

h     m      8 

5  12  50.33 


9!i7q6  In.IS"*  58  1&4  |     i!in 


6.915 
6.139 
6.063 
5.986 
50)07 
5.897 
6.747 
5.667 
5.686 
5.503 
5.490 
5.337 
50164 
5.160 
5.083 
40)97 
4.910 
4.899 
4.734 
40)46 
4.657 
4.467 
4.376 
4.984 
4.199 


PHASES  OF  THE  MOON. 


(C   Last  Quarter. 
#  New  Moon 
}>  First  Quarter 
O  Full  Moon      . 


Nov. 


d  h  m 

8  5  1.9 

14  20  8.3 

21  22  43.0 

30  3  20.1 


<C  Perigee . 
(T  Apogee. 


d       h 
.  Nov.    13    17.4 
...    25    20.8 


13 
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XIII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Dlreotlou 
of  Object. 

Noon. 
72  28  19 

P.L. 
of 
DIff. 

73  52  28 

P.L. 
of 
DIff. 

VIb. 

P.L. 
of 
DIff. 

3986 

1X>'     • 

p.  L. 

of 

DIff 

3277 

1 

Fomalhniit 

W. 

3302 

3394 

75  16  47 

76  4M5 

a  Pegnsi 

W. 

57  58  30 

3499 

50  18  55 

3480 

60  39  41 

3463 

62    0  47 

3446 

Pollux 

E. 

07    9  42 

3078 

65  41     5 

3075 

64  12  25 

3079 

62  43  41 

3069 

Saturn 

E. 

80  56  50 

79  27  15 

3036 

77  57  35 

3022 

76  27  50 

3018 

1 

ReguiuH 

E. 

102  51  21 

3019 

101  21  32 

3015 

99  51  38 

3011 

98  21  39 

3006 

'  2 

Fomiilhtiiit 

W. 

83  45  51 

3343 

85  11   11 

3236 

86  36  38 

3229 

88    2  13 

3399 

a  Pegnsi 
a  AiietiH 

W. 

68  50  41 

3373 

70  13  28 

3361 

71  36  29 

3349 

72  59  44 

3337  i 

W. 

25  56  37 

3854 

27  10  44 

3763 

28  26  25 

3684 

29  43  29 

3615  1 

Pollux 

E. 

55  19  J2 

3056 

53  50    9 

3053 

52  21     2 

3051 

50  51  52 

3049  I 

1 

Saturn 

E. 

68  57  35 

3993 

67  27  13 

2987 

65  56  44 

2981 

64  26    8 

2976  ; 

1 

Reguliis 

E. 

90  50  14 

3981 

89  19  38 

2977 

87  48  56 

2971 

86  18    7 

2965  1 

1    3 

a  Pegusi 

VV. 

79  59  J1 

3385 

81  23  40 

3376 

82  48  20 

3967 

84  13  10 

3358 

1 

a  Arietis 

W. 

36  24  57 

3371 

37  47  47 

3335 

39  11  18 

3309 

40  35  27 

3273 

Pollux 

E. 

43  25  32 

3043 

41  56  12 

3043 

40  26  52 

3043 

38  57  33 

3044 

Saturn 

E. 

56  51  18 

9945 

55  19  56 

9939 

53  48  26 

9931 

52  16  47 

2925 

Regulns 

E. 

78  42  12 

3935 

77  10  :J8 

3928 

75  38  55 

9991 

74    7    3 

9915  1 

t 

Mars 

E. 

92  16  36 

3145 

90  49  21 

313S 

89  21  57 

3130 

87  54  24 

3194  I 

j 

Venus 

E. 

108  20    9 

3193 

106  53  50 

3186 

105  27  24 

3180 

104    0  51 

3173 

4 

a  Arietis 

W. 

47  44  12 

3150 

49  11  21 

3139 

50  38  55 

3110 

52    6  52 

3091  \ 

Pollux 

E. 

31  31  48 

3070 

30    3    2 

3080 

28  34  28 

3094 

27    6  11 

3119 

Saturn 

E. 

44  36  17 

8887 

43    3  42 

3879 

41  30  56 

2870 

39  57  59 

3869 

ReguUis 

E. 

66  25  29 

3877 

64  52  41 

3869 

63  19  43 

9861 

61  46  34 

3859 

Mars 

E. 

80  34  26 

3084 

79    5  57 

3075 

77  37  17 

3067 

76    8  27 

3058 

Venus 

E. 

96  45  58 

3136 

95  18  32 

3139 

93  50  57 

3191 

92  23  13 

3113 

Sun 

E. 

139  40  25 

3384 

138  15  55 

3273 

136  51  12 

3969 

135  26  16 

3259 

5 

a  Arietis 

W. 

59  32    6 

3006 

61     2  11 

2991 

62  32  35 

2976 

64    3  18 

9960 

Aldebanui 

W. 

26  11  38 

3809 

27  45  54 

2799 

29  20  23 

9789 

30  55    5 

9779 

i 

Saturn 

E. 

:^2  10  29 

2817 

30  36  23 

3808 

29    2    5 

9798 

27  27  34 

2788 

! 

ReguliiH 

E. 

53  58    0 

2807 

52  23  41 

2798 

50  49  10 

9788 

49  14  26 

9777  1 

Mars 

E. 

68  41  27 

3010 

67  11  27 

3000 

65  41   14 

9989 

64  10  48 

9978  ' 

Venus 

E. 

85     1  55 

3068 

8:}  33    6 

3059 

82    4    6 

3049 

80  sr  54 

3039 

Sun 

E. 

128  18  24 

3195 

12()  52    9 

3184 

125  25  41 

3173 

123  58  59 

3160  ' 

6 

oe  Arietis 

W. 

71  41  39 

2887 

73  14  14 

3873 

74  47    8 

2859 

76  20  20 

2645 

Aldebu-ati 

W. 

38  52    8 

3723 

40  28  17 

3713 

42    4  41 

2700 

43  41  21 

2688 

Reguliis 

E. 

41   17  18 

2723 

39  41     9 

2711 

:38    4  44 

9700 

3(5  28    4 

2688 

Mars 

E. 

56  35    9 

3931 

55    3  17 

3909 

53  31  10 

9898 

51  58  48 

3885  1 

Venus 

E. 

73    5  40 

2985 

71  35    9 

2973 

70    4  2:3 

3963 

68  a3  22 

29S0' 

Spicn 

E. 

95    7    8 

27.'>2 

93  31  37 

2741 

91  55  51 

9739 

90  19  49 

9716 

Sun 

E. 

116  41  4U 

3098 

115  13  37 

3086 

113  45  10 

3073 

112  16  27 

3059 

7 

a  Arietis 

VV. 

84   10  55 

2774 

85  45  57 

2760 

87  21    19 

2747 

88  56  55 

2739 

Aldebnrnn 

W. 

51  48  50 

2624 

5:3  27  12 

2611 

55    5  52 

9597 

56  44  51 

9584 

Mars 

E. 

44  12  48 

2818 

42  38  44 

2805 

41     4  22 

2791 

39  29  42 

2776 

Venus 

E. 

60  54  32 

2888 

59  21  58 

3875 

57  49    7 

2862 

5(1  15  59 

2848 

Spica 

E. 

82  15  36 

3654 

80  37  54 

2641 

78  59  55 

9628 

77  21  38 

9615 

Sun 

E. 

104  48  35 

3989 

103  18    9 

2974 

101  47  24 

2959 

100  16  20 

2944 

i 
i 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

P.L. 

P.  L. 

P.L. 

P.  L. 

Niime  and  Dire 
of  Object. 

OtiOD 

w. 

Midnight. 

of 

Diflr. 

3370 

XVh. 

79  30  40 

of 
DIff. 

3963 

xvmb. 

80  .55  35 

of 

Dfflr. 
9955 

XXIh. 

of 

Diflr. 

Fomalhaut 

78    5  53 

82  20  .39 

3948 

aPegasi 

w. 

63  22  n 

3431 

64  43  53 

3415 

66    5  53 

3400 

67  28    9 

3386 

- 

Pollux 

E. 

61   14  54 

3066 

59  46    3 

3064 

58  17    9 

9061 

56  48  12 

3059 

Saturn 

E. 

74  57  59 

3013 

73  28    2 

3008 

71  ,57  ,59 

3003 

70  27  50 

9998 

ReguIiiH 

E. 

96  51  34 

3001 

95  21  2:j 

9997 

93  51     6 

9999 

92  20  43 

9987 

2 

Fomalhaut 

W. 

89  27  5<; 

3916 

90  .53  46 

3911 

92  19  42 

3905 

93  45  45 

3199 

a  Pe^si 
a  Anetid 

W. 

74  23  13 

xm 

75  46  ,54 

3316 

77  10  47 

3305 

78  34  53 

3994 

W. 

31     1  47 

3555 

:n  21,  11 

3500 

;«  41  a5 

•453 

35    2  52 

3410 

Pollux 

E. 

49  22  40 

3047 

47  5:3  26 

3046 

46  24  10 

3044 

44  54  52 

3043 

Saturn 

E. 

62  55  25 

S969 

61  24  ,34 

9964 

,59  53  ,36 

9958 

58  22  31 

9959 

Regulus 

E. 

84  47  11 

9960 

m  16    8 

9954 

81  44  .57 

.   9947 

80  13  38 

9949^ 

3 

a  PegaHi  • 

W. 

85  38  11 

3949 

87    3  22 

3941 

88  28  43 

3934 

89  54  12 

3996 

a  ArietiH 

W. 

42    0  10 

3945 

43  25  26 

3919 

44  51   13 

3194 

46  17  29 

3179 

Pollux 

E. 

.37  28  15 

3047 

35  ,59    0 

3050 

34  29  49 

3055 

l^    0  44 

3069  ; 

Saturn 

E. 

.50  45    0 

9916 

49  13    4 

9910 

47  40  ,58 

9909 

46    8  42 

9895  ; 

Regulus 

E. 

72  35    3 

9908 

71     2  54 

9900 

(J9  30  35 

9893 

67  58    7 

9885 

! 

Mars 

E. 

86  26  43 

3116 

84  58  .5,3 

3109 

a3  30  54 

3101 

82    2  45 

3099 

Venus 

E. 

102  34  JO 

3166 

101     7  20 

3156 

99  40  21 

3159 

98  13  14 

3144 

4 

a  Ariotis 

W. 

53  li5  12 

3073 

55    ,3  54 

3056 

,56  32  57 

3039 

,58    2  21 

3099 

Pollux 

E. 

25  38  16 

3134 

24  10  48 

3163 

22  43  55 

3199 

21   17  45 

3947 

Saturn 

E. 

38  24  .52 

9854 

.%  51  .34 

9tJ45 

,35  18    4 

9835 

3iJ  44  22 

9897  1 

Regulus 

E. 

60  13  14 

9844 

58  39  43 

9631 

57    6     I 

9896 

.55  32    7 

9816 

Mars 

E. 

74  39  26 

3048 

73  10  13 

3039 

71  40  49 

3030 

70  11   14 

3091 

Venus 

E. 

90  55  19 

3104 

89  27  14 

3096 

87  ,58  59 

3087 

86  .30  33 

3077 

Sun 

E. 

134     1     8 

3941 

132  35  47 

3930 

131  10  13 

3918 

129  44  25 

3907 

5 

a  Arietis 

W. 

&i  34  21 

9945 

67    5  43 

9931. 

68  37  23 

9916 

70    9  22 

9901   1 

Aldebaran 

W. 

32  30    1 

9768 

:}4     5  11 

97.'V7 

35  40  35 

9746 

37  16  14 

9735 

Saturn 

E. 

25  .52  50 

9777 

24  17  .52 

9767 

22  42  41 

9757 

21     7  17 

9747 

Regulus 

E. 

47  39  28 

9767 

46    4  17 

9756 

44  28  52 

9745 

42  5:3  12 

9735 

Mars 

E. 

62  40    8 

9968 

61     9  15 

9957 

,59  38    8 

9945 

58    6  46 

9933 

Venus 

E. 

79    5  29 

3098 

77  35  51 

3018 

76    6    0 

3008 

74  35  .57 

9997 

Sun 

E. 

122  32    2 

3148 

121     4  51 

3136 

119  37  25 

3194 

118    9  45 

3111   i 

6 

a  Arietis 

W. 

77  53  50 

9830 

79  27  39 

9816 

81     1  46 

9809 

82  36  11 

9788 

Aldebaran 

W. 

45  18  17 

9676 

46  .55  29 

9663 

48  32  58 

9650 

50  10  45 

9637 

Regulus 

E. 

34  51    8 

9676 

a3  13  .56 

9663 

31  .36  27 

9651 

21»  58  41 

9638 

Mars 

E. 

50  26  10 

9«79 

48  .53  15 

9859 

47  20    3 

9845 

45  46  34 

9839 

Venus 

E. 

67    2    7 

9938 

65  30  36 

9996 

6.3  58  50 

9914 

62  26  49 

9901 

Spica 

E. 

88  43  31 

9704 

87    6  57 

9699 

85  30    7 

9680 

83  ,53    0 

9667 

Sun 

E. 

110  47  27 

3045 

109  18  10 

3031 

107  48  36 

3017 

106  18  44 

3003 

7 

a  Arietis 

W. 

90  32  52 

9719 

92    9    7 

9705 

93  45  40 

9699 

95  22  31 

9678 

Ald<;banin 

W. 

58  24     8 

9570 

(K)    3  44 

9556 

61  43  40 

2541 

63  23  56 

9597 

Mars 

E. 

37  54  43 

9769 

,36  19  25 

9747 

34  43  48 

9739 

33    7  51 

9718 

Venus 

E. 

54  42  33 

9835 

53    8  50 

9891 

51  ,34  ,50 

9808 

50    0  32 

9793 

Spica 

E. 

75  43    3 

9601 

74     4  10 

9588 

72  24  .58 

9574 

70  45  27 

9561   , 

Sun 

E. 

98  44  ,57 

9999 

97  13  15 

9014 

95  41    14 

9898 

94    8  53 

9883 
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GREENWICH  MEAN  TIME. 

LUNAE  DISTANCES. 

• 

5j 

P.  L. 

P.L. 

P.L. 

P.L. 

"sl 

Nmdo  Mid  Direction    1 

Noon. 

of 

npi 

of 

Vlh. 

of 

Kb. 

of 

8 

of  Ol^oot. 
Aldebaran 

W. 

Diff. 

DIff. 

DifF. 

DIff. 

65    431' 

9513 

66  45  26 

9496 

68  26' 42 

9483 

0       /      #/ 

70    8  19 

9468 

Pollux 

W. 

22  30  24 

9846 

24    3  52 

2789 

25  38  34 

2741 

27  14  20 

2608 

Mars 

E. 

31  31  35 

9703 

29  54  59 

2688 

28  18    3 

2679 

26  40  46 

2657 

Venus 

E. 

48  25  55 

2779 

46  51     0 

2766 

45  15  47 

2751 

43  40  15 

9737 

Spica 

E. 

69    5  38 

2547 

67  25  30 

2533 

65  45    3 

9520 

64    4  17 

9505 

Sun 

E. 

92  36  12 

2866 

91     3  12 

2852 

89  29  51 

9835 

87  56    9 

9890 

9 

Aldebaran 

W. 

78  41  41 

2393 

80  25  26 

2378 

82    9  32 

2363 

83  54    0 

9348 

Pollux 

W. 

35  25  50 

2535 

37    6  14 

2509 

38  47  15 

2485 

40  28  50 

2460 

Saturn 

VV. 

20  17  49 

2403 

22     1  20 

2387 

23  45  14 

2371 

25  29  30 

2355 

Venus 

E. 

35  37  54 

2668 

34     0  31 

2655 

32  22  50 

2641 

30  44  51 

C699 

Spica 

E. 

55  35  36 

2438 

5:3  52  55 

2424 

52    9  55 

2412 

50  26  37 

2390 

Sun 

E. 

80    2  26 

S739 

78  26  38 

2722 

76  50  28 

9707 

75  13  57 

9691  : 

10 

Aldebaran 

W. 

92  41  50 

2273 

94  28  29 

2258 

96  15  30 

9944 

98    2  52 

2230 

Pollux 

W. 

49    4  42 

2356 

50  49  20 

2337 

.52  34  25 

2320 

54  19  56 

9302 

Saturn 

W. 

34  16  31 

2279 

36    3    2 

2964 

37  49  54 

9249 

39  37    8 

2235 

Spica 

E. 

41  45  47 

2343 

40    0  50 

9334 

38  15  40 

2396 

36  30  18 

9318 

Sun 

E. 

67    6    2 

2612 

65  27  24 

2597 

63  48  25 

9583 

62    9    6 

2567 

11 

Pollux 

W. 

6:3  13  40 

2223 

65     1  34 

2906 

66  49  49 

9194 

68  38  25 

2189 

Saturn 

W. 

48  38  ;« 

2167 

50  27  51 

2155 

52  17  27 

9143 

54    7  21 

2131 

Regulu8 

W. 

26  57    0 

9165 

28  46  21 

2151 

.%  36    2 

8139 

32  26    2 

2198 

Sun 

E. 

53  47  35 

9500 

52    6  22 

2488 

50  24  52 

9476 

48  43    5 

2465 

12 

Pollux 

W. 

77  46     1 

2125 

79  36  22 

2116 

81  26  57 

9107 

83  17  46 

2000 

Saturn 

W. 

6:3  21  11 

2078 

65  12  44 

2070 

67    4  30 

9061 

68  56  29 

2053 

Regulus 

W. 

41  40  15 

2075 

43  31  52 

2066 

45  23  43 

2059 

47  15  46 

9051 

Sun 

E. 

40  10  38 

2421 

38  27  33 

2415 

36  44  20 

2410 

35    0  59 

2405 

16 

Sun 

W. 

16  45  19 

2636 

18  23  39 

9607 

20    2  24 

9508 

21  41  22 

2505 

Fomalhaut 

E. 

84  26    6 

2387 

82  42  12 

2402 

80  58  40 

9417 

79  15  30 

2435  . 

a  Pogasi 

E. 

99  40  56 

2482 

97  59  17 

2492 

96  17  .52 

9503 

94  :36  43 

2515 

17 

Sun 

W. 

29  55  32 

2698 

31  33  49 

9040 

as  11  49 

2654 

34  49  31 

2669 

Fomalhaut 

E. 

70  46  16 

2537 

69    5  54 

9560 

67  2<)    4 

2584 

65  46  47 

2610 

a  Pegasi 

E. 

86  15  44 

2593 

84  36  39 

2619 

82  .58    0 

2632 

81    19  48 

2652! 

18 

Sun 

W. 

42  52  49 

2752 

44  28  20 

2769 

46    3  28 

2788 

47  38  12 

2807! 

1 

Fomalhnut 

E. 

57  :j9  42 

2758 

56    4  19 

2792 

54  29  41 

2898 

52  55  49 

9866  1 

1 

a  Pegasi 

E. 

73  16    9 

2769 

71  41     1 

2796 

70    6  28 

2893 

68  32  30 

9859 

19 

Sun 

W. 

55  25  41 

S903 

56  57  56 

2932 

58  29  47 

2942 

60     1   13 

9963 

Fomalhaut 

E. 

45  19  18 

3086 

43  50  51 

3139 

42  23  29 

3196 

40  57  15 

3958  1 

n  Pegasi 

E. 

60  52  13 

3009 

59  22  12 

3046 

57  52  55 

3083 

56  24  24 

3190 

20 

Sun 

W. 

67  32  20 

3056 

69     1  23 

3074 

70  30    4 

3093 

71  58  22 

3111 

Fomalhaut 

E. 

34    6    3 

3659 

32  48  32 

3767 

31  32  55 

3887 

30  19  22 

4023 

a  Pegasi 
a  Arietis 

E. 

49  14    3 

3343 

47  50  41 

3394 

46  28  18 

3450 

45    6  58 

3509 

E. 

90  .33    3 

2834 

88  59  19 

2851 

87  25  57 

2869 

85  52  58 

2886  i 

1 

21 

Sun 

W. 

79  14  .33 

3197 

80  40  46 

3213 

82    6  40 

3228 

83  32  16 

1 

XVI. 


NOVEMBER,   1887. 


197. 


GREENWICH  MEAN  TIME. 

LDNAB  DISTANCES. 

5% 

P.  L. 

P.  L. 

P.  L 

P.  L. 

o| 

Name  and  Direction    1 

Midnight. 

of 

XV^' 

of 

xvmb. 

of 

XXP». 

of 

r 

oi  uojeoi. 

Diff. 
3453 

1)1  fr 

9438 

Dlfl. 

Diff. 

8 

Aldebarun 

W. 

71  50  17 

73  32  36 

75  15  16 

2423 

76  56  18 

9408 

Pollux 

W. 

28  51     2 

9660 

30  28  36 

9624 

32    6  58 

2592 

33  46    4 

2563 

Mars 

E. 

25    3    9 

9643 

23  25  12 

2697 

21  46  54 

2612 

20    8  15 

2597 

Venus 

E. 

42    4  24 

9792 

40  28  14 

9709 

38  51  46 

2695 

37  14  59 

2681 

Spica 

E. 

62  23  11 

9499 

60  41  46 

9478 

59    0    2 

2465 

57  17  59 

2450  1 

Sdpi 

E. 

86  22    7 

9804 

84  47  44 

9787 

83  12  59 

2771 

81  37  53 

2755 

9 

Aldebarnii 

W. 

85  38  50 

9:133 

87  24    2 

2317 

89    9  36 

2302 

90  55  32 

2287 

Pollux 

W. 

42  10  59 

S438 

43  53  40 

9417 

45  36  51 

2396 

47  20  32 

2375 

Saturn 

W. 

27  14     9 

9339 

28  59  11 

2394 

30  44  35 

2309 

32  30  22 

2994 

Venus 

E. 

29    f)  36 

9617 

27  28    4 

2606 

25  49  17 

9596 

24  10  16 

2587 

Spica 

E. 

48  43     I 

2387 

46  59    7 

9375 

45  14  56 

2364 

43  30  29 

2353 

Suw 

E 

73  37    5 

9675 

71  59  52 

2659 

70  22  17 

2643 

68  44  20 

9627 

10 

Aldebaraii 

W. 

99  50  35 

9916 

101  38  39 

2202 

103  27    3 

2180 

105  15  47 

2176 

Pollux 

W. 

56    5  52 

9985 

57  52  13 

2268 

59  38  59 

2253 

61  26    8 

2237 

Saturn 

W. 

41  24  44 

9990 

43  12  41 

9207 

45    0  58 

2194 

46  49  35 

2180 

Spica 

E. 

34  44  45 

2313 

32  59    5 

2310 

31  13  20 

2308 

29  27  32 

2300 

Sun 

E. 

60  29  26 

9553 

58  49  26 

2539 

57    9    7 

9596 

55  28  30 

2513 

II 

Pollux 

W. 

70  27  20 

2169 

72  16  34 

2157 

74     6    6 

9146 

75  55  55 

2135 

Saturn 

W. 

55  57  33 

9119 

57  48    3 

2108 

59  38  50 

9098 

61  29  53 

9088 

ReguluB 

W. 

34  16  19 

9116 

36    6  54 

2105 

37  57  46 

2095 

39  48  53 

2085 

Sun 

E. 

47     1     3 

9455 

45  1'8  46 

2445 

43  36  16 

»I36 

41  53  33 

9428 

.  12 

Pollux 

W. 

85    8  47 

9009 

86  59  59 

2085 

88  51  21 

9079 

90  42  53 

2073 

Saturn 

W. 

70  48  40 

9046 

72  4 1     3 

2039 

74  33  36 

2034 

76  26  17 

2029 

Reifulus 

W. 

49    8     I 

9043 

51     0  28 

2037 

52  53    5 

9032 

54  45  50 

9096 

1 

Sun 

E. 

33  17  32 

9403 

31  34     2 

9403 

29  50  31 

9403 

28    7     1 

9406 

1  16 

Sun 

W. 

23  20  24 

2596 

24  59  24 

2601 

26  38  17 

2608 

28  17     1 

2618 

1 

Fomalbaut 

E. 

77  32  45 

9453 

75  50  26 

2472 

74    8  34 

2492 

72  27  10 

2514 

1 
i 

a  Pegasi 

E. 

92  55  51 

2529 

91   15  18 

9544 

89  35    5 

2559 

87  55  13 

2675 

17 

Sun 

W. 

36  y6  5;^ 

9684 

:38    3  55 

2690 

39  40  36 

9716 

41   16  54 

2734 

Fomnlhaut 

E. 

64     8    5 

2637 

62  30    0 

2666 

60  52  34 

2695 

59  15  47 

2726 

a  Pegasi 

E. 

79  42    4 

9674 

78    4  49 

2696 

76  28    4 

2719 

74  51  50 

9744 

i  18 

Sun 

W. 

49  12  31 

9895 

50  46  26 

2845 

52  19  56 

2864 

53  53     1 

9883   1 

1 

Fomnlhaut 

E. 

51  22  46 

2905 

49  50  .33 

2946 

48  19  12 

9989 

46  48  46 

3036  I 

a  Pegasi 

E. 

66  59    9 

2881 

a5  26  26 

9911 

63  54  21 

9949 

62  22  56 

2976  1 

19 

Sun 

W. 

(.1  32  14 

2981 

a3    2  51 

8000 

64  ,33    4 

3018 

m  2  54 

3038  ' 

Foraalhnut 

E. 

39  32  14 

3395 

38    8  31 

3397 

36  46  11 

3475 

35  25  19 

3562 

a  Pegasi 

E. 

54  56  :» 

3160 

53  29  42 

3903 

52    3  36 

3247 

50  38  22 

3294 

t 

1 
20 

Suw 

W. 

73  2t)  18 

3129 

74  53  53 

3146 

76  21     7 

3163 

77  48    0 

3180   , 

Fotnalhaut 

E. 

29    8    5 

4178 

27  59  18 

4354 

26  53  15 

4556 

25  50  12 

4791 

a  Pegasi 

E. 

43  46  44 

3572 

42  27  39 

3640 

41     9  48 

3713 

3f)  53  15 

3793 

a  Arietis 

E. 

84  20  21 

2903 

82  48    6 

9991 

81   16  14 

2938 

79  44  43 

2955 

1 

21 

Sun 

W. 

84  57  35 

3958 

86  22  36 

3272 

87  47  20 

3987 

89  11  47 

1 
3300 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1- 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

Name  and  Direction 

Noon. 

of 

nP"- 

of 

Vlh. 

of 

IXh. 

of 

^ 

of  Object. 

Diff. 

DiflF. 

Diff. 

Diff. 

21 

a  Aquilee 

W. 

34  21  43 

5994 

35  14  55 

5114 

36  id  22 

4967 

37    7  51 

4890 

a  Arietis 

E. 

78  13  34 

2979 

76  42  46 

2p89 

75  12  20 

3006 

73  42  15 

3022 

22 

Sun 

W. 

90  35  58 

3313 

91  59  54 

3325 

93  23  36 

3338 

94  47    3 

3350 

1 

a  Aquilfie 

W. 

42  19  49 

4338 

43  26    7 

4269 

44  33  28 

4210 

45  41  45 

4156 

i 

a  Arietis 

E. 

66  16  56 

3105 

64  48  52 

3121 

63  21     8 

3138 

61  53  44 

3154 

Aldebaraii 

E. 

97  31  51 

21Ki3 

96    0     1 

2935 

94  28  26 

2946 

92  57    5 

9956 

23 

Sun 

W. 

101  41     8 

3401 

103    3  23 

3410 

104  25  28 

3419 

105  47  23 

3427 

aAquilflB 

W. 

51  34  31 

3956 

52  46  54 

3926 

53  59  47 

3900 

55  13    7 

3875 

a  Arietis 

E. 

54  41  38 

3936 

53  16  12 

3254 

51  51     7 

3272 

50  26  23 

3290 

Aldebaraii 

E. 

85  23  31 

3003 

8:3  5,3  22 

3011 

82  23  23 

3019 

80  53  34 

3026 

24 

Sun 

W. 

112  34  55 

3459 

113  56    5 

3464 

115  17    9 

3470 

116  38    7 

3474 

a  Aquilo! 

W. 

61  25  23 

3780 

62  40  46 

3766 

63  56  24 

3751 

65  12  17 

3739 

a  Arietis 

E. 

43  28  17 

3394 

42    5  54 

3418 

40  43  58 

3445 

39  22  32 

3473 

1 

Aldebaraii 

E. 

73  26  28 

3056 

71  57  24 

3060 

70  28  25 

3063 

68  59  30 

3066 

25 

Sun 

W. 

123  21  57 

3488 

124  42  34 

3490 

126    3    9 

3491 

127  23  43 

3493 

Of  Aquilie 

W. 

71  34  44 

3687 

72  51  45 

3678 

74    8  55 

3670 

75  26  14 

3663 

Fomalhaiit 

W. 

37  15  58 

3826 

38  30  33 

3779 

39  45  57 

3737 

41     2    5 

3699 

Aldebaraii 

E. 

61  35  50 

3078 

60    7  14 

3079 

58  38  39 

3080 

57  10    5 

3080 

26 

ocAquilfe 

W. 

81  54  40 

83  12  41 

3626 

84  30  47 

3622 

85  48  58 

3617 

Fomalhaiit 

W. 

47  31  43 

3553 

48  51     9 

3530 

50  11     0 

3509 

51  31  14 

3489 

a  Pecasi 
Aldebarnn 

W. 

35  18  27 

4292 

36  25  27 

4206 

37  33  47 

4130 

38  43  20 

406S 

E. 

49  47  11 

3076 

48  18  32 

3074 

46  49  51 

3073 

45  21    8 

3070 

Pollux 

E. 

93  55  49 

3103 

J)2  28    7 

3121 

91     0  23 

3119 

89  32  36 

3116 

27 

Fomalhaiit 

W. 

58  17  38 

3403 

59  39  51 

3389 

61     2  20 

3374 

62  25    6 

3361 

a  Pegasi 

W. 

44  46    7 

3797 

46     1   12 

3757 

47  16  59 

3720 

48  33  25 

3685 

1 

Aldebaraii 

E. 

37  56  41 

3054 

3()  27  35 

3050 

34  58  24 

3046 

33  29    8 

3041 

1 

Pollux 

E. 

82  12  51 

3101 

80  44  42 

3096 

79  16  28 

3093 

77  48  10 

3089 

1 

Saturn 

E. 

96  20  32 

3047 

94  51    17 

3042 

93  21  56 

3038 

91  52  30 

3033 

28 

Fomalhaiit 

W. 

69  22  37 

3300 

70  46  49 

3288 

72  11  14 

3278 

73  35  51 

3268  ' 

a  Pegasi 

W. 

55    4  10 

3541 

56  23  49 

3517 

57  43  54 

3495 

59    4  24 

3473 

1 

Pollux 

E. 

70  25  21 

3066 

68  5(5  30 

3061 

67  27  33 

3056 

a5  58  30 

3059 

1 

Saturn 

E. 

84  23  47 

3006 

82  53  42 

3001 

81  23  30 

2994 

79  53  10 

9988 

1  29 

Fomalhaiit 

W. 

80  41  54 

3219 

82    7  41 

3210 

83  33  38 

3202 

84  59  45 

3193 

1 

a  Pegasi 

W. 

65  52  32 

3380 

67  15  11 

3365 

68  38    8 

3349 

70     1  23 

3335 

, 

Pollux 

E. 

58  31  48 

3028 

57    2  10 

3023 

55  32  26 

3018 

54    2  36 

9014 

1 

Saturn 

E. 

72  19  30 

2955 

70  48  21 

2948 

69  17    3 

2941 

67  45  36 

2934 

j 

Regulus 

E. 

94    6    2 

2962 

92  a5    2 

2955 

91     3  53 

2949 

89  32  36 

2949 

30 

Fomalhaiit 

W. 

92  12  44 

3156 

93  39  46 

3148 

95    6  57 

3142 

96  34  16 

3136 

1 

a  Pegasi 

W. 

77     1  37 

3270 

78  26  24 

3258 

79  51  25 

3247 

81  16  39 

3236 

Of  Arietis 

W. 

,33  32  22 

3420 

34  54  1() 

3373 

36  17    3 

3332 

37  40  37 

3294 

Pollux 

E. 

46  32  10 

2996 

45     1  52 

2993 

43  31  31 

2991 

42    1     7 

2980 

Saturn 

E. 

60    6     I 

2897 

58  as  38 

2889 

57     1     5 

2881 

55  28  22 

2873 

Ueguliis 

E. 

81  53  53 

2905 

80  21  40 

2897 

78  49  17 

S890 

77  16  45 

9889 

XVIII. 
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GREENWICH  MEAN  TIME. 

LXmAR  DISTANCES. 

1^ 

P.L. 

P.L. 

P.L. 

P.L. 

^3 
o  S 

Name  and  Direction    1 

Midniglit. 

of 

XVb 

of 

XVllJh. 

of 

XXIh. 

of 

^ 

of  Object. 

W. 

DJff. 

Diff. 

DIff. 

Diff. 

21 

a  Aquilse 

38    7  11 

4698 

39    8  12 

4599 

40  id  44 

4497 

4f  14  39 

4419 

a  Arietis 

E. 

72  12  30 

3039 

70  43    6 

3056 

69  14    3 

3073 

67  45  20 

3088 

22 

Sow 

W. 

96  10  17 

336J 

97  33  18 

3379 

98  56    7 

3383 

100  18  43 

i 

3393 

a  Aquilae 
a  Arietis 

W. 

46  50  53 

4106 

48    0  47 

4064 

49  11  24 

4094 

50  22  40 

3988 

E. 

60  26  40 

3170 

58  59  55 

3187 

57  33  30 

3903 

56    7  24 

3990 

Aldebaraii 

E. 

91  25  57 

9966 

89  55    2 

3977 

88  24  20 

9986 

86  53  50 

9995' 

23 

Sun 

W. 

107    9    9 

3434 

108  30  47 

3441 

109  52  17 

3448 

111  13  :J9 

3454 

1 

aAquilffi 

W. 

5(j  26  52 

3853 

57  41     0 

3839 

58  55  29 

3814 

60  10  17 

3796 

a  Arietis 

E. 

49    2    0 

3309 

47  37  59 

3399 

46  14  21 

3350 

44  51     7 

3371 

■ 

Aldebaran 

E. 

79  23  53 

303Q 

77  54  20 

3039 

76  24  55 

3045 

74  55  38 

9051 

24 

Suw 

W. 

117  59    0 

3478 

119  19  49 

3480 

120  40  35 

3484 

122    1  17 

3486 

a  Aquilit; 

W. 

G6  28  23 

3737 

67  44  42 

3716 

69     1  12 

3706 

70  17  53 

3696 

a  Arietis 

E. 

38     1  38 

3504 

36  41   18 

3538 

35  21  36 

3576 

34    2  35 

3617 

Aldebaran 

E. 

67  30  39 

3069 

m    1  52 

3073 

(»4  a3    9 

3074 

63    4  28 

3077 

25 

Sun 

W. 

128  44  15 

3494 

130    4  46 

3494 

131  25  17 

3494 

132  45  48 

3494 

a  Aquilas 

W. 

76  43  41 

3656 

78     1   15 

3649 

79  18  57 

3643 

80  36  45 

3636 

, 

Fomalhaut 

W. 

42  18  53 

3665 

43  36  17 

3634 

44  54  15 

3605 

46  12  44 

3577 

' 

Aldebaran 

E. 

55  41  31 

3080 

54  12  57 

3080 

52  44  'Zi 

3079 

51   15  48 

:«78 

26 

aAqiiilae 

W. 

87    7  14 

3613 

88  25  34 

3609 

89  43  59 

3606 

91     2  27 

3609 

Fomalhaut 

W. 

52  51  50 

3470 

54  12  48 

3459 

55  34    6 

3435 

56  55  43 

3419 

a  Pegasi 

W. 

39  53  59 

3999 

41     5  40 

3941 

42  18  18 

3890 

43  31  48 

3849 

Aldebaran 

E. 

43  52  22 

3067 

42  23  32 

3065 

40  54  39 

3061 

39  25  42 

3058  , 

Pollux 

E. 

88    4  46 

3113 

86  36  52 

3110 

85    8  55 

3108 

83  40  55 

3105 

27 

Fomtilhaut 

W. 

63  48    7 

3348 

65  11  23 

3335 

66  34  54 

3323 

67  58  39 

3319 

a  Pepusi 

W. 

49  50  28 

3653 

51     8    6 

3629 

52  26  17 

3593 

53  44  59 

3586 

' 

Aldebaran 

E. 

31  59  46 

3037 

30  30  19 

3(»39 

29    0  46 

3026 

27  31     6 

3091 

Pollux 

E. 

76  19  47 

3085 

74  51   19 

3080 

73  22  45 

3076 

71  54    6 

3071   j 

Saturn 

E. 

90  22  58 

3038 

88  53  20 

3033 

87  23  ;i6 

3018 

85  53  45 

3019 

j 

28 

Fomalhaut 

W. 

75    0  40 

3358 

76  25  41 

3947 

77  50  54 

3338 

79  16  18 

3998 

a  Pegasi 

W. 

60  25  18 

3454 

61  46  'M 

3434 

6.3    8  12 

3415 

64  30  12 

3397 

Pollux 

E. 

64  29  22 

3017 

m    0    8 

3042 

61  30  47 

3037 

60    1  20 

3033 

Saturn 

E. 

78  2>  42 

3981 

76  52    6 

3975 

75  21  22 

3969 

73  50  30 

9969 

2J) 

Fomalhaut 

W. 

86  26    2 

3185 

87  52  29 

3178 

89  19    5 

3170 

90  45  50 

3163 

oe  Pegani 

W. 

71  24  54 

3380 

72  48  42 

3306 

74  12  46 

3994 

75  37    4 

3389 

Pollux 

E 

52  32  41 

3009 

51     2  40 

3005 

49  32  34 

3009 

48    2  24 

9999 

Saturn 

E. 

m  14  0 

3936 

61  42  14 

2919 

63  10  19 

9912 

61  38  15 

2904   1 

Regulu.s 

E. 

88     1   10 

3935 

8<i  29  35 

9937 

84  57  50 

9930 

83  25  5t) 

9919 

30 

Fomalhaut 

W. 

98     1  42 

3130 

99  29  15 

3124 

100  56  55 

3119 

102  24  41 

3114 

a  Pegasi 

W. 

82  42    6 

3336 

84    7  44 

3316 

85  a3  34 

3907 

86  59  35 

3198 

a  Arietis 

W. 

:il>    4  55 

3960 

40  29  53 

3299 

41  55  28 

3900 

43  21  :^ 

3173  \ 

Pollux 

E. 

40  30  41 

3989 

;^    0  15 

9989 

37  29  49 

9990 

35  59  24 

9993 

Sati/rn     , 

E. 

53  55  2f> 

3866 

52  22  26 

9858 

50  49  13 

9850 

49  15  50 

3843 

ReguluB 

E. 

75  44    3 

3874 

74  11   11 

9866 

72  38    9 

9859 

71     4  57 

9850 
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AT  GREENWICH  APPAEENT  NOON. 

THE  SUN'S 

Bqnation  of 

Time, 

to  be 
Subtracted 

from 

1 
1 

1 

Sidereal 
Time  of 
Semi- 
diameter 

Added  to 

1 

1 

Apparent 

Diff.  for 
1  Hoar. 

Apparent 
Declination. 

Diff.  for 
1  Hoar. 

Semi, 
diameter 

Parsing 
Meridian. 

70*30 

Apparent 
Time. 

DiiLlbr 
IHoar. 

Thur. 

1 

h      m       « 

16  29  13.77 

n 
10.794 

S.21  48  46r5 

-23?35 

16 

16.00 

10  50*62 

0.936 

Frid. 

2 

16  33  33.17 

10.822 

21  57  54.4 

22.30 

16 

16.15 

70.38 

10  27.84 

0.963 

Sat. 

3 

16  37  53.21 

10.848 

22     6  36.9 

21.23 

16 

16.29 

70.46 

10    4.43 

0.989 

SUN. 

4 

16  42  13.86 

10.873 

22   14  53.8 

-20.16 

16 

16.42 

70.54 

9  40.40 

1.014 

Mon. 

5 

16  46  35.10 

10.897 

22  22  44.9 

19.08 

16 

16.55 

70.62 

9  15.78 

1.038 

Tues. 

6 

16  50  56.91 

10.920 

22  30     9.9 

17.99 

16 

16.67 

70.69 

8  50.59 

1.061 

Wed. 

7 

16  55  19.28 

10.942 

22  37     8.5 

-16.89 

16 

16.79 

70.76 

8  24.86 

1.083 

Thur. 

8 

16  59  42.17 

10.963 

22  43  40.6 

15.78 

16 

16.90 

70.83 

7  58.61 

1.104 

Frid. 

9 

17     4     5.54 

10.9a3 

22  49  46.0 

14.66 

16 

17.01 

70.89 

7  31.86 

1.124 

Sat. 

10 

17     8  29.36 

11.002 

22  55  24.3 

-13.53 

16 

17.12 

70.95 

7    4.65 

1.143 

SUN. 

11 

17   12  53.62 

11.019 

23     0  35.5 

12.40 

16 

17.23 

71.00 

6  37.03 

1.160 

Mon. 

12 

17  17  18.28 

n.035 

23     5  19.3 

11.26 

16 

17.33 

71.05 

6     9.01 

1.176 

Tues. 

13 

17  21  43.30 

11.049 

23     9  35.7 

-10.11 

16 

17.43 

71.10 

5  40.62 

1.190 

Wed. 

14 

17  26     8.66 

11.062 

23   13  24.4 

8.96 

16 

17.52 

71.14 

5  11.90 

1.203 

Thur. 

15 

17  30  34.31 

11.073 

23  16  45.3 

7.80 

16 

17.61 

71.17 

4  42.88 

.  1.214 

Frid. 

16 

17  35    0.21 

11.083 

23  19  38.3 

-  6.63 

16 

17.70 

71.20 

4  13.62 

1.224 

Sat. 

17 

17  39  26.32 

11.092 

23  22     3.3 

5.45 

16 

17.78 

71.23 

3  44.15 

1.232 

SUN. 

18 

17  43  52.61 

11.099 

23  24     0.2 

4.27 

16 

17.86 

71.25 

3  14.49 

1.239 

Mon. 

19 

17  48  19.05 

11.104 

23 '25  28.9 

-  3.10 

16 

17.94 

71.27 

2  44.69 

1.244 

Tues. 

20 

17  52  45.59 

11.107 

23  26  29.2 

1.92 

16 

18.01 

71.28 

2  14.80 

1.247 

Wed. 

21 

17  57   12.19 

11.109 

23  27     1.3 

-  0.74 

16 

18.08 

71.29 

1  44.84 

1.249 

Thur. 

22 

18     1  38.82 

11.110 

23  27     5  1 

+  0.44 

16 

18.14 

71.30 

1   14.84 

1.250 

Frid. 

23 

18     6     5.45 

11.109 

23  26  40.5 

1.62 

16 

18.20 

71.30 

0  44.85 

1.249 

Sat. 
SUN 

24 
25 

18  10  32.04 
18  14  58.56 

11.107 
11.103 

23  25  47.6 
23  24  26.4 

2.80 
+  3.98 

16 
16 

18.25 
18.30 

71.29 
71.28 

0  14.90 

1.247 
1.243 

0  14.98 

Mon. 

26 

18  19  24.98 

11.098 

23  22  36.9 

5.15 

16 

18.34 

71.27 

0  44.76 

1.238 

Tues. 

27 

18  23  51.26 

11.092 

23  20  19.2 

6.32 

16 

18.37 

71.25 

1   14.40 

1.232 

Wed. 

28 

18  28  17.37 

11.084 

23  17  33.4 

4-  7.49 

16 

18.39 

71.23 

1  43.87 

1.224 

Thur. 

29 

18  32  43.29 

11.076 

23  14  19.5 

8.66 

16 

18.41 

71.20 

2  13.15 

1.216 

Frid. 

30 

18  37    8.98 

11.066 

23  10  37.7 

9.82 

16 

18.43 

71.17 

2  42.21 

1.206 

Sat. 

31 

18  41  34.43 

11.055 

23     6  28.0 

10.99 

16 

18.44 

71.14 

3  11.02 

1.195 

SUN 

32 

18  45  59.59 

11.043 

S.23     1  50.5 

+12.14 

16 

18.44 

71.10 

3  39.55 

1.182 

NonL— Til 
Tfc 

e  mean  time  of  aemidiamete 
le  Aign  —  prefixed  to  the  ho 

r  passing  may  be  found  by  s 
urly  change  of  declination  inc 

abtnu 
lioatei 
5- 

3ting  0*.l 
1  that  so 

9  from  tb 
nth  deoUi 

e  sidereal  tbrn 
nations  are  ina 

». 

reaaing; 
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AT  GREENWICH  MEAN  NOON. 

t 

1 

o 

1 

1 

1 

THE 

SUN'S 

Time, 

to  be 

Added  to 

D\1L  for 
1  Honr. 

Sidereal 
Time,     . 
or 

of 
Mean  Sun. 

• 

Appuent 

Diitfor 
1  Hoar. 

Apparent 
Declination 

Dili:  for 
1  Hoar. 

Subtracted 

f^m 
Mean  Time. 

Thur. 

1 

h     m       • 

16  29  15.72 

s 
10.792 

S.  2f  48  5d'.7 

-2:i'.34 

10  50*45 

0.936 

It      ni        s 

16  40    6.17 

Frid. 

2 

16  33  35.06 

10.819 

21  57  58.3 

22.29 

10  27.67 

0.963 

16  44    2.73 

Sat. 

3 

16  37  55.03 

10.845 

22     6  40.5 

21.22 

10    4.26 

0.989 

16  47  59.29 

SUN. 

4 

16  42  15.61 

10.870 

22  14  57.1 

-20.15 

9  40.23 

1.014 

16  51  55.84 

Mon. 

5 

16  46  36.78 

10.894 

22  22  47.9 

19.07 

9  15.62 

1.038 

16  55  52.40 

Tues. 

6 

16  50  58.52 

10.917 

22  30  12.6 

17.98 

8  50.44 

1.061 

16  59  48.96 

Wed. 

7 

16  55  20.81 

10.939 

22  37  10.9 

-16.88 

8  24.71 

1.083 

17    3  45.52 

Thur. 

8 

16  59  43.61 

10.960 

22  43  42.7 

15.77 

7  58.46 

1.104 

17    7  42.07 

Frid. 

9 

17    4    6.91 

10.980 

22  49  47.8 

14.65 

7  31.72 

1.124 

17  11  38.63 

.  Sat. 

10 

17    8  30.66 

10.999 

22  55  25.9 

-13.52 

7    4.52 

1.143 

17  15  35.18 

SUN. 

11 

17  12  54.84 

11.016 

23    0  36.9 

12.39 

6  36.90 

1.160 

17  19  31.74 

Mon. 

12 

17  17  19.41 

11.032 

23     5  20.5 

11.25 

6    8.89 

1.176 

17  23  28.30 

Tues. 

13 

17  21  44.35 

11.046 

28     9  36.7 

-10.10 

5  40.51 

1.190 

17  27  24.86 

Wed. 

14 

17  26    9.62 

11.059 

23  13  25.2 

8.95 

5  11.79 

1.203 

17  31  21.41 

Thur. 

15 

17  30  35.18 

11.070 

23  16  46,0 

7.79 

4  42.79 

1.214 

17  35  17.97 

Frid. 

16 

17  35    0.99 

11.081 

23  19  38.8 

-  6.62 

4  13.54 

1.224 

17  39  14.53 

Sat. 

17 

17  39  27.01 

11.088 

23  22     3.6 

5.45 

3  44.08 

1.232 

17  43  11.09 

SUN. 

18 

17  43  53.22 

11.095 

23  24    0.4 

4.27 

3  14.42 

1.239 

17  47    7.64 

Mon. 

19 

17  48  19.56 

11.100 

23  25  29.0 

-  8.10 

2  44.64 

1.244 

17  51     4.20 

Tues. 

20 

17  52  46.00 

11.103 

23  26  29.3 

1.92 

2  14.76 

1.247 

17  55    0.76 

Wed. 

21 

17  57  12.51 

11.105 

23  27     1.3 

-  0.74 

1  44.81 

1.249 

17  58  57.32 

Thur. 

22 

18     1  39.05 

11.106 

23  27     5.1 

+  0.44 

1   14.82 

1.250 

18    2  53.87 

Frid. 

23 

18    6    5.59 

11.105 

23  26  40.5 

1.62 

0  44.84 

1.249 

18    6  50.43 

Sat. 
SUN 

24 
25 

18  10  32.09 
18  14  58.52 

11.103 
11.099 

23  25  47.6 
23  24  26.4 

2.80 
+  3.98 

0  14.90 

1.247 
1.243 

18  10  46.99 
18  14  43.55 

0  14.97 

Mon. 

26 

18  19  24.84 

11.094 

23  22  37.0 

5.15 

0  44.74 

1.238 

18  18  40.10 

Tues. 

27 

18  23  51.03 

11.088 

23  20  19.4 

6.32 

1   14.37 

1.232 

18  22  36.66 

Wed. 

28 

18  28  17.05 

11.080 

23  17  33.6    +  7.49 

1  43.83 

1.224 

18  26  33.22 

Thur. 

29 

18  32  42.68 

11.072 

23  14  19.8       8.66 

2  13.10 

1.216 

18  30  29.78 

Frid. 

30 

18  37     8.48 

11.062 

23  10  38.1  !      9.82 

2  42.15 

1.206 

18  34  26.33 

Sat. 

31 

18  41  33.84 

11.051 

23     6  28.5      10.98 

3  10.95 

1.195 

18  38  22.89 

SUN. 

32 

18  45  58.92 

11.030 

S.  23     1  51.2   +12.13 

3  39.47 

1.182 

18  42  19.45 

If  one— The  aemidiuneter  for  mean  noon 
Tb«  sign  —  prefixed  to  the  honrl 

may  be  aMamed  the  same  as  t 
f  chanjte  of  dedination  indicate 

hat  for  apparent 
« that  aoath  dec 
decreasing. 

noon, 
linations 

Diff.  for  1  Hour, 
-f9>.8565. 
(Table  m.) 
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m. 


AT  GREENWICH  MEAN  NOON. 

^ 

i 

THE  SUN'S 

Logarithm 

of  the 

Radins  Vector 

1 

1 

TEDB  LONGirrDB. 

Mean  Time 

8> 

•s 

DUr.  for 
1  Hoar. 

LATITUDE. 

of  the 
Earth. 

Diff.  for 
I  Hour. 

of 
Sidereal  Koon. 

o 

A 

X 

V 

1 

335 

O            1           II 

249     1  32.9 

1      II 
1     0.6 

152.10 

H-  o!!bi 

9.9937244 

-27.8 

h      m       « 

7  18  41.76 

2 

336 

250    2  23.9 

1  51.4 

152.15 

0.11 

9.9936591 

26.7 

7  14  45.85 

3 

337 

251     3  16.1 

2  43.4 

i52.ao 

0.23 

9.9935962 

25.7 

7  10  49.94 

4 

338 

252    4    9.4 

3  36.6 

152.25 

+  0.35 

9.9935358 

-24.7 

7     6  54.03 

5 

339 

253    5    4.0 

4  31.0 

152.30 

0.49 

9.9934778 

23.7 

7    2  58.11 

6 

340 

254    5  59.9 

5  26.7 

152.35 

0.62 

9.9934220 

22.8 

6  59    2.20 

7 

341 

255    6  57.1 

6  23.8 

152.40 

+  0.74 

9.9933684 

-21.9 

6  55    6.29 

8 

342 

256    7  55.6 

7  22.1 

152.45 

0.85 

9.9933169 

21.0 

6  51   10.38 

9 

343 

257     8  55.2 

8  21.6 

152.50 

0.93 

9.9932673 

20.2 

6  47  14.48 

10 

344 

258    9  55.9 

9  22.1 

152.55 

-f  0.98 

9.9932195 

-19.5 

6  43  18.57 

11 

345 

259  10  57.6 

10  23.6 

152.00 

1.01 

9.9931735 

18.8 

6  39  22.66 

12 

346 

260  12    0.4 

11  26.3 

152.(54 

1.01 

9.9931292 

18.1 

6  35  26.75  ! 

13 

347 

261  13    4.2 

12  30.0 

152.68 

H-  0.97 

9.9930865 

-  17.4 

6  31  30.83  ' 

14 

348 

262  14    8.8 

13  34.4 

152.71 

0.90 

9.9930452 

16.8 

6  27  34.92  . 

15 

349 

263  15  14.1 

14  39.5 

152.74 

0.82 

9.9930054 

16.1 

6  23  39.01 

16 

350 

264  16  20.0 

15  45.2 

152.76 

H-  0.71 

9.9929672 

-  15.5 

6  19  43.10 

17 

361 

265  17  26.5 

16  51.6 

152.78 

0.58 

9.9929307 

14.8 

6  15  47.18 

18 

352 

266  18  33.5 

17  58.4 

152.60 

0.44 

9.9928959 

14.2 

6  11  51.27 

19 

353 

267  19  40.8 

19     5.5 

152.81 

+  0.31 

9.9928628 

-  13.5 

6    7  55.35 

20 

354 

268  20  48.3 

20  12.8 

152.82 

0.18 

9.9928315 

12.7 

6    3  59.44 

21 

355 

269  21  56.0 

21  20.3 

152.83 

+  0.07 

9.9928021 

11.8 

6    0     3.54 

22 

356 

270  23     3.8 

22  28.0 

152.83 

-  0.04 

9.9927748 

-10.9 

5  56    7.63 

23 

357 

271  24  11.8 

23  35.8. 

152.83 

0.12 

9.9927497 

10.0 

5  52  11.72 

24 

358 

272  25  19.9 

24  43.7 

152.84 

0.16 

9.9927269 

9.0 

5  48  15.81 

25 

359 

273  26  28.0 

25  51.6 

152.84 

-0.18 

9.9927066 

-    7.9 

5  44  19.89 

26 

360 

274  27  36.1 

26  59.5 

152.84 

0.17 

9.9926890 

6.8 

5  40  23.98 

27 

361 

275  28  44.3 

28    7.6 

152.84 

0.13 

9.9926742 

5.7 

5  36  28.06 

28 

362 

276  29  52.6 

29  15.8 

152.85 

-  0.06 

9.9926621 

-    4.5 

5  32  32.15 

29 

363 

277  31     0.9 

30  23.9 

152.85 

4-  0.03 

9.9926528 

.       3.3 

5  28  36.24 

30 

364 

278  32     9.2 

31  32.0 

152.85 

0.14 

9.9926464 

2.1 

5  24  40.32 

31 

365 

279  33  17.7 

32  40.3 

152.86 

0.26 

9.9926428 

-    0.9 

5  20  44.41 

32 

366 

280  34  26.4 

33  48.9 

152.87 

-h  0.39 

9.9926421 

+    0.3 

5  16  48.50 

NOTB. — ^Tlie  numben  ia  colama 
the  mean  equinox  of  Ja 

X  correspond 
nnary  (H.O. 

to  the  tn 

le  equinox  of  the  date;  in  coloi 

an  A',  to 

Difl:  for  1  Honrr 
—  9-.8296. 
(TaUen.) 
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GREENWIOH  MEAN  TIME. 

THE  MOON'S 

1 
■s 

1 

SBHIDIAHBTBB. 

HORIZONTAL 

.  PARALLAX. 

UPPER  TRANSIT. 

AGS. 

KOOD. 

Midnight. 

Noon. 

Diff.  for 
1  Hoar. 

Midnight. 

Dlff.  for 
1  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 

1 

15    6.9 

15  10!5 

55  21.6 

+r.'o6 

55  34.6 

+1.10 

h      m 

12  59.1 

m 
2.13 

d 

16.2 

2 

15  14.1 

15  17.9 

55  48.0 

1.14 

56     1.9 

I.I8 

13  50.8 

2.18 

17.2 

3 

15  21.8 

15  25.9 

56  16.3 

1.82 

56  31.1 

1.25 

14  43.6 

2.20 

18.2 

4 

15  30.0 

15  34.2 

56  46.3 

+  1.28 

57     1.9 

+1.31 

15  36.5 

2.20 

19.2 

5 

15  38.6 

15  43.0 

57  17.8 

1.34 

57  34.1 

1.37 

16  29.1 

2.17 

20.2 

6 

15  47.5 

15  52.1 

57  50.6 

1.38 

58    7.3 

1.40 

17  20.9 

2.14 

21.2 

1 

15  56.6 

16     1.2 

58  24.1 

+  1.40 

58  40.8 

+  1.38 

18  12.1 

2.12 

22.2 

8 

16     5.6 

16     9.9 

58  57.1 

1.33 

59  12.7 

1.26 

19     3.1 

2.13 

23.2 

9 

16  13.9 

16  17.5 

59  27.4 

1.17 

59  40.8 

1.05 

19  54.7 

2.17 

24.2 

10 

16  20.7 

16  23.3 

59  52.5 

+0.89 

60    2.1 

+0.70 

20  47.5 

2.24 

25.2 

11 

16  25.2 

16  26.4 

60    9.2 

+0.47 

60  13.4 

+0.22 

21  42.3 

2.33 

26.2 

12 

16  26.7 

16  26.1 

60  14.5 

-0.05 

60  12.2 

-0.34 

22  39.1 

2.41 

27.2 

13 

16  24.5 

16  21.9 

60     6.4 

-0.63 

59  57.1 

-0.92 

23  37.6 

2.46 

28.2 

14 

16  18.5 

16  14.2 

59  44.4 

1.19 

59  28.6 

1.42 

6 

29.2 

15 

16     9.1 

16     3.4 

59  10.0 

1.65 

58  49.0 

1.83 

0  36.7 

2.45 

0.7 

16 

15  57.2 

15  50.6 

58  26.2 

-1.96 

58     2.0 

-2.05 

1  34.8 

2.38 

1.7 

17 

15  43.8 

15  37.0 

57  37.1 

2.09 

57  11.9 

209 

2  30.5 

2.26 

2.7 

18 

15  30.2 

15  23.6 

56  47.0 

2.05 

56  22.8 

1.96 

3,23.1 

2.10 

3.7 

19 

15*17.4 

15  11.6 

55  59.9 

-1.84 

55  3a6 

-1.70 

4  12.2 

1.98 

4.7 

20 

15     6.3 

15     1.5 

55  19.1 

1.53 

55     1.8 

1.35 

4  58.2 

1.86 

5.7 

21 

14  57.5 

14  54.1 

54  46.8 

1.15 

54  34.3 

0.93 

5  41.9 

1.78- 

6.7 

22 

14  51.4 

14  49.4 

54  24.4 

-0.72 

54  17.1 

-0.50 

6  24.2 

1.74 

7.7 

23 

14  48.1 

14  47.5 

54  12.4 

-0.28 

54  10.4 

-0.06 

7     5.8 

1.73 

8.7 

24 

14  47.7 

14  48.5 

54  10.9 

+0.14 

54  13.8 

+0.34 

7  47.7 

1.7C 

9.7 

25 

14  49.9 

14  51.9 

54  19.1 

+0.53 

54  26.5 

+4).70 

8  30.6 

1.82 

10.7 

26 

14  54.5 

14  57.5 

54  35.8 

0.85 

54  46.9 

0.99 

9  15.4 

1.91 

11.7 

27 

15     0.9 

15     4.7 

54  59.5 

I.IO 

55  13.3 

1.20 

10    2.4 

2.01 

12.7 

28 

15    8.7 

15  13.0 

55  28.2 

+  1.27 

55  43.8 

+  1.32 

10  51.9 

2.12 

13.7 

29 

15  17.3 

15  21.8 

55  59.8 

1.35 

56  16.1 

1.36 

11  43.8 

2.20 

14.7 

30 

15  26.2 

15  30.6 

56  32.4 

1.35 

56  48.5 

1.32 

12  37.2 

2.25 

15.7 

31 

15  34.8 

15  39.0 

57     4.1 

1.28 

57  19.2 

1.23 

13  31.4 

2.26 

16.7 

32 

15  42.9 

15  46.6 

57  33.6 

+  I.I7 

57  47.2 

+1.10 

14  25.3 

2.23 

17.7 
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GEBBNWIOH  MBA2S  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECTiTNATION. 

Hour. 

BightAsoenaion. 

DiffTfor 
llCinate. 

DeoUnfttian. 

Di&for 
IMinnte. 

Hour. 

RightAfloension. 

Diftfor 
IMinnte. 

DeoUnaUon. 

DUtfor 
iHtnnto. 

THURSDAY  1. 

1 

SATURDAY  3. 

h    m      s 

8 

O          t         tt 

// 

h    m      s 

B 

O          t         It 

ii 

0 

5  12  50.a3 

a.1766 

N.18  58  16.4 

4.199 

0 

7    0  16.07 

9.9827 

N.20  23  25.0 

0.801 

1 

5  15    1.02 

a.l797 

19    2  25.1 

4.009 

1 

7    2  33.07 

2.9838 

20  22  33.6 

e.919 

2 

5  17  11.89 

2.1827 

19    6  28.3 

4.006 

2 

7    4  50.13 

9.9848 

20  21  35.5 

14)03 

3 

5  19  22.95 

9.1858 

19  10  25.9 

3.919 

3 

7    7    7.25 

9.9857 

20  20  30.8 

1.135  ; 

4 

5  21  34.19 

S.1888 

19  14  17.8 

3.817 

4 

7    9  24.42 

9.9866 

20  19  19.3 

1.947 

5 

5  23  45.61 

9.1919 

19  18    4.0 

3.799 

5 

7  11  41.64 

9.9875 

20  18    l.I 

1.350 

6 

5  25  57.22 

9.1949 

19  21  44.5 

3.697 

^6 

7  13  58.92 

2.2883 

20  16  36.2 

1.471 

7 

5  28    9.00 

9.1976 

19  25  19.3 

3.539 

7 

7  16  16.24 

2.2890 

20  15    4.6 

1.583   ' 

8 

5  30  20.96 

9.9007 

19  28  48.3 

3.434 

8 

7  18  33.60 

2.2897 

20  13  26.3 

1.695 

9 

5  32  a3.09 

9.903« 

19  32  11.4 

3.338 

9 

7  20  51.00 

2.2903 

20  11  41.2 

1.807 

10 

5  34  45.39 

9.9064 

19  35  28.6 

3.937 

10 

7  23    8.44 

9.2909 

20    9  49.4 

1.919 

11 

5  36  57.86 

9.9093 

19  38  39.9 

3.139 

11 

7  25  25.91 

2.2914 

20    7  50.9 

9.039 

12 

5  39  10.51 

9.2191 

19  41  45.3 

3.041 

12 

7  27  43.41 

2.9919 

20    5  45.6 

9.144 

13 

5  41  2:^32 

9.9148 

19  44  44.8 

9.942 

13 

7  30    0.94 

9.2923 

20    3  3:3.6 

9.256 

14 

5  43  36.29 

9.9176 

19  47  38.3 

2.841 

14 

7  32  18.49 

2.2997 

20    1  14.9 

9.367 

15 

5  45  49.43 

9.9909 

19  50  25.7 

2.740 

15 

7  34  36.06 

2.2930 

19  58  49.5 

9.479 

16 

5  48    2.72 

9.9998 

19  53    7.1 

2.638' 

16 

7  36  5:3.65 

9.2933 

19  56  17.4 

^M\ 

17 

5  50  16.17 

9.9954 

19  55  42.4 

2.538 

17 

7  39  11.26 

2.2936 

19  53  38.6 

9.709 

18 

5  52  29.77 

9.9980 

19  58  11.6 

2.436 

18 

7  41  28.88 

2.2938 

19  50  53.1 

9.814 

19 

5  54  43.53 

9.9305 

20    0  34.7 

2.333 

19 

7  43  46.51 

9.2939 

19  48    0.9 

2.926 

20 

5  56  57.43 

9.2399 

20    2  51.6 

9.930 

20 

7  46    4.15 

9.2940 

19  45    2.0 

3.037 

21 

5  59  11.48 

9.9353 

20    5    2.3 

9.127 

^1 

7  48  21.79 

2.2940 

19  41  56.4 

3.148 

22 

6    1  25.67 

9.9377 

20    7    6.8 

9.099 

22 

7  50  39.43 

2.2940 

19  38  44.2 

3.959 

23 

6    3  40.00 
F 

9.9401 

RIDA1 

N.20    9    5.0 
12. 

1.917 

23 

7  52  57.07 
SI 

9.9940 

[JNDA 

N.19  35  25.3 
Y  4. 

3.370 

0 

6    5  54.48 

9.9494 

N.20  10  56.9 

1.819 

0 

7  55  14.71 

9.9939' 

N.19  31  59.8 

3.480 

1 

6    8    9.09 

9.9446 

20  12  42.5 

1.707 

1 

7  57  32.34 

9.9938 

19  28  27.7 

3.591 

2 

6  10  23.83 

9.9468 

20  14  21.8 

1.609 

2 

7  59  49.96 

9.9936 

19  24  48i> 

3.709 

3 

6  12  38.71 

9.9490 

20  15  54J3 

1.497 

3 

8    2    7.57 

9.9933 

19  21    3.5 

3.819 

4 

6  14  53.71 

9.9511 

20  17  21.4 

1.390 

4 

8    4  25.16 

9.9931 

19  17  11.5 

3.099 

5 

6  17    8.84 

9.9539 

20  18  41.6 

1.982 

5 

8    6  42.74 

9.9998 

19  13  12.9 

4.031 

6 

6  19  24.09 

9.9559 

20  19  55.3 

1.175 

6 

8    9    0.50 

9.9924 

19    9    7.8 

4.140 

7 

6  21  39.46 

9.2571 

20  21    2.6 

1.068 

7 

8  11  17.83 

2.9990 

19    4  56.1 

4.949 

8 

6  23  54.94 

9.2590 

20  22    3.5 

0.961 

8 

8  13  35.34 

2.2917 

19    0  37.9 

4.357 

9 

6  26  10.54 

9.2609 

20  22  57.9 

0.853 

9 

8  15  52M 

2.9912 

18  56  13.2 

4.466 

10 

6  28  26.25 

2.2697 

20  23  45.8 

0.744 

10 

8  18  10.29 

9.2907 

18  51  42.0 

4.574 

11 

6  30  42.07 

2.2645 

20  24  27.2 

0.635 

11 

8  20  27.72 

9.9909 

18  47    4.3 

4.682 

12 

6  32  57.99 

2.2662 

20  25    2.0 

0.596 

12 

8  22  45.11 

9.2896 

18  42  20.1 

4.790 

13 

6  35  14.01 

2.2678 

20  25  30.3 

0.417 

13 

8  25    2.47 

2.2890 

18  37  29.5 

4.897 

14 

6  37  30.13 

2.9695 

20  25  52.0 

0.307 

14 

8  27  19.79 

2.9883 

18  32  32.5 

bMQ 

15 

6  39  46.35 

2.9711 

20  26    7.1 

0.197 

15 

8  29  37.07 

2.2877 

18  27  29.1 

5.109 

16 

6  42    2.66 

2.2726 

20  26  15.7 

40.087 

16 

8  31  54.31 

2J1870 

18  22  19.4 

5.915 

17 

6  44  19.06 

2.2740 

20  26  17.6 

-0.023 

17 

8  34  11.51 

2.2862 

18  17    3.3 

5.391 

18 

6  46  35.54 

9.2754 

20  26  12.9 

0.133 

18 

8  36  28.66 

2.2854 

18  11  40.9 

5.496 

19 

6  48  52.11 

9.9767 

20  26    1.6 

0.244 

19 

8  li8  45.76 

2.2847 

18    6  12.2 

5.531 

20 

6  51    8.75 

9.9780 

20  25  43.6 

0.355 

20 

8  41     2.82 

2.2839 

18    0  37.2 

5.636 

21 

6  53  25.47 

9.2793 

20  25  19.0 

0.466 

21 

8  43  19.83 

2.2831 

17  54  55.9 

5.740 

22 

6  55  42.27 

9.2806 

20  24  47.7 

0.577 

22 

8  45  36.79 

2.2822 

17  49    8.4 

6.843 

23 

6  57  59.14 

2.2817 

20  24    9.7 

0.689 

23 

8  47  53.69 

9.9812 

17  43  14.8 

5.945 

24 

7    0  16.07 

9.9897 

N.20  23  25.0 

0.801 

24 

8  50  10.54 

2.2803 

N.17  37  15.0 

64K8 
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• 

GRBB»  WICH  MEAK  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION; 

Hour. 

DifRfor 
1  Minute. 

DeoUnfttion. 

Difllfor 
IMinate 

Hoar. 

Bight  ABoenston. 

Difllfor 
IMinate. 

Difllfor 
llfinate. 

M 

ONDA 

Y  5. 

WEDNESDAY  7. 

b    m     • 

s 

O          /          // 

^^ 

h    m     8 

8 

O          1          It 

tl 

0 

8  50  10.54 

9.9803 

N.17  37  15.0 

6.048 

0 

10  38  21.35 

9.9979 

N.11     0  12.1 

10.997 

1 

8  52  27^ 

9.9793 

17  31    9.0 

6.150 

1 

10  40  35.00 

9.9971 

10  49  56.4 

10.995 

2 

8  54  44.06 

9.9784 

17  24  57.0 

6.951 

2 

10  42  48.60 

9.9969 

10  39  36.7 

10.369 

3 

8  57    0.74 

9ja775 

17  18  38.9 

6.359 

3 

10  45    2.15 

9.9955 

10  29  13.0 

10.498 

4 

8  59  17.36 

9.9784 

17  12  14.7 

6.453 

4 

10  47  15.66 

9.9947 

10  18  45.3 

10.494 

5 

9     I  33.91 

9.9753 

17    5  44.5 

6.553 

5 

10  49  29.12 

9.9940 

10    8  13.7 

10.568 

6 

9    3  50.40 

9.9743 

16  59    8.4 

6.669 

6 

10  51  42..54 

9.9933 

9  57  38.3 

10.699 

7 

9    6    6.83 

9.9739 

16  52  26.3 

6.751 

7 

10  53  55.91 

9.9996 

9  46  59.1- 

10.685 

8 

9    8  23.19 

9Jt799 

16  45  38.3 

6.849 

8 

10  56    9.25 

9.9990 

9  36  16.1 

10.747 

9 

9  10  39.49 

9.9711 

16  m  44.4 

6.947 

9 

10  58  22.55 

9.9914 

9  25  29.4 

10.806 

10 

9  12  55.72 

9.9699 

16  31  44.6 

7.045 

10 

1 1     0  35.82 

9.9908 

9  14  39.1 

10.868 

11 

9  15  11.88 

9.9688 

16  24  39.0 

7.141 

11 

11    2  49.05 

9.9909 

9    3  45.2 

10.997 

12 

9  17  27.98 

9.9677 

16  17  27.7 

7.937 

12 

11     5    2.25 

9.9197 

8  52  47.8 

10.986 

13 

9  19  44.01 

9.9666 

16  10  10.6 

'7.339 

13 

11     7  15.42 

9.9199 

8  41  46.9 

11.043 

14 

9  21  59.97 

9.9654 

16    2  47.8 

7.497 

14 

11     9  28.56 

9.9188 

8  30  42.6 

110)99 

15 

9  24  15.86 

9.9643 

15  55  19.3 

7J>99 

15 

11   11  41.68 

•9.9185 

8  19  35.0 

11.154 

16 

9  26  31.68 

9.9631 

15  47  45.2 

7.615 

16 

11  13  54.78 

9.9181 

8    8  24.1 

11.906 

17 

9  28  47.43 

9.9619 

-  15  40    5.5 

7.707 

17 

11   16    7.85 

9.9177 

7  57  10.0 

11.969 

18 

9  31     3.10 

9.9607 

15  32  20.3 

7.799 

18 

1 1  18  20.90 

9.9174 

7  45  52.7 

11.314 

19 

9  33  18.71 

9.9596 

15  24  29.6 

7.801 

19 

11  20  3SM 

9.9179 

7  34  32.3 

11.365 

20 

9  35  34.25 

9.9583 

15  16  a3.4 

7.989 

20 

11  22  46.96 

9.9169 

7  23    8.9 

11.415 

21 

9  37  49.71 

9.9571 

15    8  31.7 

8.073 

21 

11  24  59.97 

9.9168 

7  11  42.5 

11.465 

22 

9  40    5.10 

9.9559 

15    0  24.6 

8.169 

22 

11  27  12.97 

9iI167 

7    0  13.1 

11.514 

23 

9  42  20.42 

9.9547 

N.14  52  12.2 
.Y  6. 

8.951 

23 

11  29  25.97 
TH 

9.9166 

UKSDj 

N.  6  48  40.8 
\Y  8. 

11.569 

0 

9  44  35.67 

9.9536 

N.14  43  54.5 

8.339 

0 

11  31  38.96 

9.9165 

N.  6  37    5.7 

11.608 

1 

9  46  50.85 

9.9594 

14  35  31.5 

8.497 

1 

11  33  51.95 

9.9165 

6  25  27.9 

11.653 

2 

9  49    5.96 

9.9519^ 

14  27    3.3 

8.514 

2 

11  36    4.94 

9.9165 

6  13  47.4 

nS97 

3 

9  51  21.00 

9.9500 

14  18  29.9 

8.600 

3 

11  38  17.93 

9.9166 

6    2    4.3 

11.739 

4 

9  53  35.96 

9.9487 

14    9  51.3 

ejd86 

4 

11  40  30.93 

9.9167 

5  .50  18.7 

11.781 

5 

9  55  50.85 

9.9476 

14     1     7.7 

8.769 

5 

11  42  43.94 

9.9168 

5  38  30.5 

11.833 

6 

9  58    5.67 

9.9464 

13  52  19.0 

8.853 

6 

11  44  56.95 

9.9171 

5  26  39.9 

11.863 

7 

10    0  20.42 

9.9453 

13  43  25.3 

8.936 

7 

11  47    9.98 

9.9173 

5  14  47.0 

114)09   1 

8 

10    2  35.11 

9.9449 

13  34  26.7 

9.019 

8 

11  49  23.03 

9.9176 

5    2  51.7 

11.940 

9 

10    4  49.73 

9.9431 

13  25  2:3.1 

9.101 

9 

U  51  36.09 

9.9179 

4  .50  54.2 

114)77 

10 

10    7.4.28 

9.9419 

13  16  14.6 

9.189 

10 

11  53  49.18 

9.9183 

4  38  54.5 

19.019 

11 

10    9  18.76 

9.9408 

13    7     1.3 

9.961 

11 

11  56    2.29 

9.9187 

4  26  52.7 

19.047 

12 

10  11  33.18 

9.9397 

12  57  43.3 

9.339 

12 

11  58  15.42 

9.9191 

4  14  48.9 

19.080   ' 

13 

10  13  47.53 

99387 

12  48  20.6 

9.418 

13 

12    0  28.58 

9.9196 

4    2  43.1 

19.119   , 

14 

10  16    1.82 

9.9376 

12  38  53.2 

9.496 

14 

12    2  41.78 

9.9909 

3  50  35.4 

19  143 

15 

10  18  16.04 

9.9365 

12  29  21.1 

9.573 

15 

12    4  55.01 

9.9908 

3  38  25.9 

19.173 

16 

10  20  30.20 

9J2355 

12  11)  44.4 

9.649 

16 

12    7    8.28 

9.9915 

3  26  14.6 

19.909    . 

17 

10  22  44.30 

9.9344 

12  10    3.2 

9.794 

17 

12    9  21.59 

9J2993 

3  14     1.6 

19.931    ' 

18 

10  24  58.33 

9.9334 

12    0  17.5 

9.798 

18 

12  11  34.95 

9.9931 

3     1  46.9 

19.958 

19 

10  27  12.31 

9.9395 

11  50  27.4 

9.879 

19 

12  13  48.36 

9.9938 

2  49  30.7 

19.983 

20 

10  29  26.23 

9.9315 

11  40  32.9 

9.944 

20 

12  16    1.81 

9.9946 

2  37  13.0 

19.306 

21 

10  31  40.09 

9.9306 

11  30  34.1 

10.016 

21 

12  18  1.5.31 

9.9955 

2  24  53.9 

19.399 

22 

10  33  53.90 

9.9997 

11  20  31.0 

10.087 

22 

12  20  28.87 

9.9965 

2  12  33.5 

19.359   1 

23 

10  36    7.65 

9.9988 

11  10  23.7 

10.157 

23 

12  22  42.49 

9.9974 

2    0  11.7 

19.373   1 

24 

10  38  21.35 

9.9979 

N.ll    0  12.1 

10^897 

24 

12  24  56.16 

9.9984 

N.  1  47  48.7 

19.399  ! 
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GEBENWIOH  MEAK  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

Diff.for 
1  Minute. 

Declination. 

Diffifor 
IMinnte. 

Hour. 

KightAscension. 

Difffor 
IMinute. 

DifUfor 
IMinute. 

F 

EIDA^ 

^  9. 

SUNDAY  11. 

h    m     s 

s 

o        ,         „ 

// 

h     m      • 

8 

O        /         n 

,^ 

0 

12  24  56.16 

S.9984 

N.  1  47  48.7 

19.399 

0 

14  13  59.40 

9.3318 

S.  8    5  29.7 

11.813 

1 

12  27    9.90 

S.9996 

1  35  24.6 

13.411 

1 

14  16  19.40 

9.3349 

8  17  17.1 

11.767 

2 

12  29  2:3.71 

9.2307 

1  22  59.4 

19.429 

2 

14  18  39.59 

9.3380 

8  29    1.7 

11.718 

3 

12  31  37.58 

3.3318 

1  10  33.2 

19.444 

3 

14  20  59.1>6 

9.3411 

8  40  43.3 

11.668 

4 

12  33  51.53 

3.9331 

0  58    6.1 

19.459 

4 

14  23  20.52 

9.3443 

8  52  21.9 

11.618 

5 

12  36    5.56 

9.9344 

0  45  38.1 

19.473 

5 

14  25  41.28 

9.3475 

9    3  57.5 

11.567 

6 

12  38  19.66 

9.9357 

0  33    9.4 

19.484 

6 

14  28    2.22 

9.3506 

9  15  30.0 

11.615 

7 

12  40  33.84 

9.9371 

0  20  40.0 

12.495 

7 

14  30  23.35 

9.3538 

9  26  59.3 

11.460 

8 

12  42  48.11 

9.9386 

N.  0    8    9.9 

12.506 

8 

14  32  44.67 

9.3570 

9  38  25.2 

11.409 

9 

12  45    2.47 

9.9401 

S.  0    4  20.8 

12.515 

9 

14  35    6.19 

9.3609 

9  49  47.6 

,11.344 

10 

12  47  16.92 

9.9410 

0  16  51.9 

12.529 

10 

14  37  27.90 

9.3635 

10     1    6.5 

11.986 

J1 

12  49  31.46 

9.9431 

0  29  23.4 

19.528 

11 

14  39  49.81 

9.3668 

10  12  21.9 

11.996 

12 

12  51  46.09 

9.9447 

0  41  55.2 

12.533 

12 

14  42  11.92 

9.3701 

10  %\  33.6 

11.163 

13 

12  54    0.82 

9.9463 

0  54  27.3 

12.537 

13 

14  44  34.22 

9.3734 

10  34  41.5 

11.100 

14 

12  56  15.65 

9.9481 

1     6  59.6 

12.538 

14 

14  46  56.72 

9.3767 

10  45  4.5.6 

11.036 

15 

12  58  30.59 

9.9499 

•     1  19  31.9 

12J)39 

15 

14  49  19.42 

9.3800 

10  56  45.8 

10.969 

16 

13    0  45.63 

9.9517 

1  32    4.3 

12.539 

16 

14  51  42.32 

9.3833 

11     7  41.9 

10.901 

17 

13    3    0.79 

9.9536 

1  44  36.6 

12.538 

17 

14  54    5.42 

9.3866 

11  18  33.9 

10.839 

18 

13    5  16.06 

9.9554 

1  57    8.8 

12.535 

18 

14  56  28.71 

9.3899 

11  29  21.7 

10.781 

19 

13    7  31.44 

9.9573 

2    9  40.8 

12.531 

19 

14  58  52.20 

9.3939 

11  40    5.2 

10.689 

20 

13    9  46.94 

9.9593 

2  22  12.5 

12.525 

20 

15     1  15.90 

9.3967 

11  50  44.4 

10.616 

21 

13  12    2.56 

9.9614 

2  34  43.8 

19.518 

21 

15    3  39.80 

9.4000 

12    1  19.1 

10.541 

22 

13  14  18.31 

9.9635 

2  47  14.7 

12.510 

22 

15    6    3.90 

9.4039 

12  11  49.3 

10.465 

23 

13  16  34.18 

9.9656 

DUED^ 

S.  2  59  45.0 
LY  10. 

12.500 

23 

15    8  28.19 
MC 

9.4065 

)NDA1 

S.  12  22.14.9 
I  12. 

10.387 

0 

13  18  50.18 

9.9678 

S.  3  12  14.7 

19.489 

0 

15  10  52.68 

9.4098 

S.12  32  35.7 

10.307 

1 

13  21    6.32 

9.9701 

3  24  43.7 

19.477 

1 

15  13  17.37 

9.4139 

12  42^51.7 

10.997 

2 

13  23  22.59 

9.9799 

3  37  12.0 

12.464 

2 

15  15  42.26 

9.4165 

12  53    2.9 

10.14« 

3 

13  25  38.99 

9.9745 

3  49  39.4 

12.449 

3 

15  18    7.35 

9.4197 

13    3    9.2 

10.069 

4 

13  2f7  55.53 

9.3769 

4    2    5.9 

12.439 

4 

15  20  32.63 

9.4930 

13  13  10.4 

9.977 

5 

13  30  12.22 

3.9793 

4  14  31.3 

19.414 

5 

15  22  58.11 

9.4969 

13  23    6.5 

9.801 

6 

13  32  29.05 

9.9817 

4  26  55.6 

12.395 

6 

15  25  23.78 

9.4994 

13  32  57.3 

9.803 

7 

13  34  46.03 

9.9849 

4  39  18.7 

12.375 

7 

15  27  49.64 

9.4397 

13  42  42.8 

9.714 

8 

13  37    3.16 

9.9867 

4  51  40.6 

12.354 

8 

15  30  15.70 

9.4359 

13  52  23.0 

9.(^ 

9 

13  39  20.44 

9.9893 

5    4     1.2 

12.331 

9 

15  32  41.95 

9.4391 

14    1  57.8 

9.533 

10 

13  41  37.88 

9.9919 

5  16  20.3 

12.306 

10 

15  35    8.39 

9.4422 

14  11  27.0 

9.440 

11 

13  43  55.47 

9.9945 

5  28  37.9 

12.280 

11 

15  37  35.02 

9.4453 

14  20  50.6 

9.347 

12 

13  46  13.22 

9.9979 

5  40  53.9 

12.259 

12 

15  40    1.83 

9.4484 

14  30    8.6 

9.959 

13 

13  48  31.13 

9.9999 

5  53    8.2 

19.923 

13 

15  42  28.83 

9.4515 

14  39  20.8 

9.155   1 

14 

13  50  49.21 

2.3097 

6    5  20.7 

12.193 

14 

15  44  56.01 

9.4546 

14  48  27.2 

9.057 

15 

13  53    7.45 

9.3054 

6  17  31.4 

19.169 

15 

15  47  23.38 

9.4577 

14  57  27.6 

8.957 

16 

13  55  25.86 

9.3089 

6  29  40.1 

12.128 

16 

15  49  50.93 

9.4606 

15    6  22.0 

8.857 

1  17 

13  57  44.44 

9.3111 

6  4]  46.8 

12.094 

17 

15  52  18.65 

9.4634 

15  15  10.4 

8.756' 

18 

14    0    3.19 

9.3140 

6  53  51.4 

12.058 

18 

15  54  46.54 

9.4663 

15  23  52.7 

8.653   ' 

19 

14    2  22.12 

9.3169 

7    5  53.8 

12.021 

19 

15  57  14.61 

9.4699 

15  32  28.8 

8.549  , 

20 

14    4  41.22 

9.3198 

7  17  53.9 

11.969 

20 

15  59  42.85 

9.4731 

15  40  58.6 

&443  1 

21 

14    7    0.49 

9.3997 

7  29  51.6 

11.949 

21 

16    2  11.26 

9.4748 

15  49  22.0 

8.337 

22 

14    9  19.94 

9.3257 

7  41  46.9 
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9.3139 

N.20  29    9.2 
20  29  10.1 

-H).073 

0 

8  36  24.70 

9.3309 

N.18  19    5.9 

5.449 

1 

9.3150 

H).049 

2 

6  49.  2.08 

9.3167 

20  29    4.1 

0.157 

3 

6  51  21.14 

9.3185 

20  28  51.2 

0.979 

4 

6  53  40.30 

9.3909 

20  28  31.4 

0.387 

5 

6  55  59.56 

9.3917 

20  28    4.7 

0.503 

PHASES 

OF  T. 

BE  MOOK 

6 
7 

6  58  18.91 

7  0  38.35 

9.3939 

20  27  31.0 
20  26  50.4 

0.619 

9.3347 

0.735 

8 

7    2  57.87 

9.3961 

20  26    2.8 

.0.659 

d       h 
ec.      7    15 

9 
10 

7    5  17.48 
7    7  37.16 

9.3974 
9.3987 

20  25    8.2 
20  24    6.6 

0.968 
1.085 

< 

t  Lnst  Qiiartc 

r.    .  D 

10.7 

]] 

7    9  56.92 

9.3999 

20  22  58.0 

1.901 

9  New  Moon 

.    •    . 

.    14      7 

21.3 

12 

7  12  16.75 

9.3310 

20  21  42.5 

1.317 

3)  First  Quart 

er     .    • 

.    21     19 

1.2 

13 

7  14  36.64 

9.33S0 

20  20  20.0 

1.434 

14 

7  16  56.59 

9.3331 

20  18  50.4 

1.551 

( 

0  Full  Moon 

.    .    . 

•    29    20 

14.2 

15 
16 

7  19  16.61 
7  21  36.68 

9.3341 
9.3349 

20  17  13.8 
20  15  30.2 

1-668 
1.785 

17 

7  23  56.80 

9.3357 

20  13  39.6 

1.903 

d        h 

18 

7  26  16.96 

9.3364 

20  11  41.9 

9.090 

I   Perigee.    . 

.    .  D 

ec.    11    22.0 

19 

7  28  37.17 

9.3371 

20    9  37.2 

9.136 

20 

7  30  57.41 

9.3377 

20    7  25.6 

9.953 

T   Aooifee  •    • 

•    23    15.7 

^      tm^Vf^'w  •       • 

*    * 

21 

7  33  17.69 

9.3389 

20    5    6.9 

9.370 

22 

7  35  38.00 

9.3387 

20    2  41.2 

9.487 

23 

7  37  58.33 

9.3391 

20    0    8.5 

9.004 

24 

7  40  18.69 

9.3395 

N.19  57  28,7 

9.791 
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1 

GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

h 

P.L. 

P.L. 

P.L. 

p.  L. 

»l 

Name  and  Direction 

Noon. 

of 

npu 

of 

VIb. 

of 

UP*. 

of 

^ 

ot  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

1 

a  Arietis 

W. 

44  48  19 

3148 

46  15  31 

3194 

47  43  11 

3103 

49  1l'l* 

3069 

Pollux 

E. 

34  29     I 

9996 

32  58  43 

3009 

31  28  33 

3010 

29  58  33 

3090 

Saturii 

E. 

47  42  17 

9834 

46    8  33 

9896 

44  34  39 

9818 

43    0  35 

9810 

Regulus 

E. 

69  3]  34 

9849 

67  58    1 

9^35 

66  24  18 

9887 

64  50  25 

9819 

2 

a  Arietis 

W. 

56  37  46 

9993 

58    8    7 

9977 

59  38  48 

9969 

61    9  48 

9949 

Aldebarnn 

W. 

23  12    0 

9789 

24  46  52 

9779 

26  21  56 

9764 

27  57  11 

9755 

Saturn 

E. 

35    7  37 

9769 

a3  32  29 

9769 

31  57  11 

9753 

30  21  42 

9746 

Regulus 

E. 

56  58  23 

9779 

55  23  27 

9770 

53  48  20 

9763 

52  13    3 

9754  1 

Mars 

E. 

86  40  48 

9966 

85    9  53 

9958 

83  38  47 

9950 

82    7  31 

9941  ' 

Vends 

E. 

111  57  15 

3J48 

110  30    3 

3138 

109    2  40 

3199 

107  35    6 

3191 

3 

a  Arietis 

W. 

68  49    3 

9884 

70  21  42 

9873 

71  54  36 

9861 

73  27  45 

9849 

Aldebaran 

W. 

35  56  16 

9713 

37  32  38 

9704 

39    9  12 

9696 

40  45  57 

9687 

Regulus 

E. 

44  13  54 

97J3 

42  37  31 

9704 

41    0  57 

9096 

39  24  12 

9688 

Mars 

E. 

74  28  25 

9897 

72  56    2 

9888 

71  23  28 

9680 

69  50  43 

9871 

Spica 

E. 

98    3  35 

9743 

96  27  52 

9735 

94  51  58 

9795 

93  15  52 

9717 

Venus 

E. 

100  14  39 

3078 

98  46    2 

3069 

97  17  14 

3059 

95  48  14 

3050 

4 

ot  Arietis 

W. 

81  17     1 

9798 

82  51  32 

9788 

84  26  16 

9778 

86    1  13 

9768 

Aldebaruii 

W. 

48  52  37 

9644 

50  30  32 

9635 

52    8  39 

9696 

53  46  ,58 

9618 

Regulus 

E. 

31  17  39 

9646 

29  39  46 

9638 

28     1  42 

9099 

26  23  26 

9691 

Mars 

E. 

62    4    7 

9896 

60  30  13 

9817 

58  56    7 

9808 

57  21  49 

9798 

Spica 

E. 

85  12  34 

9675 

a3  35  20 

9666 

81  57  55 

9657 

80  20  18 

9649 

Venus 

E. 

88  20  30 

3005 

86  50  23 

9996 

a5  20    5 

9986 

83  49  85 

9977I 

Sun 

E. 

135     1  47 

3099 

133  32     1 

3010 

132    2    1 

3000 

130  31  48 

9989 

5 

Aldebaran 

W. 

62    1  38 

9579 

63  41  12 

9563 

65  20  58 

9553 

67    0  57 

9544 

Mars 

E. 

49  27  18 

9759 

47  51  47 

9749 

46  16    3 

9733 

44  40    7 

9793 

Spica 

E. 

72    9  19 

9606 

70  30  32 

9598 

68  51  34 

9589 

67  12  24 

9581  ; 

Venus 

E. 

76  14  10 

74  42  29 

9990 

73  10  35 

9910 

71  38  29 

9900 

Jupiter 

E. 

102    1     6 

9653 

100  23  23 

9644 

98  45  28 

9635 

97    7  20 

9695; 

Sun 

E. 

122  57  20 

9935 

121  25  46 

9995 

119  53  59 

9914 

118  21  58 

9904 

6 

Aldebaran 

W. 

75  24  10 

9496 

77    5  29 

9486 

78  47    2 

9476 

80  28  49 

9467*, 

Pollux 

W. 

32  10  54 

9657 

33  48  32 

9639 

35  26  43 

9611 

37    5  23 

9591  I 

Saturn 

W. 

17  14  25 

9489 

18  55  54 

9479 

*  20  37  irr 

9468 

22  19  35 

9458 

Mars 

E. 

36  37  15 

9676 

35    0    3 

9666 

33  22  38 

9656 

31  44  59 

9646  1 

Spica 

E. 

58  53  41 

9539 

57  13  22 

9530 

55  32  51 

9593 

53  52  10 

9515 

Venus 

E. 

63  54  48 

9850 

62  21  25 

9840 

60  47  49 

9899 

59  13  59 

9819 

Jupiter 

E. 

88  53  22 

9576 

87  13  54 

9566 

85  34  12 

9556 

83  54  16 

9546 

1 

Sun 

E. 

110  38  29 

9849 

109    5    5 

9838 

107  31  27 

9898 

105  57  35 

9817  1 

1 

:  7 

Aldebaran 

W. 

89     1   12 

9417 

90  44  23 

9406 

92  27  49 

9396 

94  11  29 

9386  , 

Pollux 

W. 

45  25    5 

9506 

47    6  10 

9491 

48  47  36 

9476 

50  29  23 

9469 

' 

Saturn 

W. 

30  53    3 

9406 

32  36  29 

9396 

34  20  10 

9386 

36    4    5 

9375 

Spica 

E. 

45  26    8 

9480 

43  44  27 

9474 

42    2  37 

.9468 

40  20  39 

9464 

Venus 

E. 

51  21  31 

9767 

49  46  20 

9757 

48  10  56 

9747 

46  35  18 

9737 

Jupiter 

E. 

75  31   10 

9495 

73  49  50 

9485 

72    8  16 

9475 

70  26  28 

9466 

Sun 

E. 

98    4  41 

9769 

96  29  23 

9750 

94  53  50 

9740 

93  18    3 

9799 

8 

Pollux 

W. 

59    3    4 

9398 

60  46  42 

9386 

62  30  37 

9373 

64  14  50 

9369 

XIV. 
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6BEENWIGH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

1 

Kiune  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

xv^. 

P.L. 

of 

Dlff. 

xvnp. 

P.L. 

of 

Diff. 

XXlh. 

• 

P.L. 
of 

Diff. 

aArietis 

W. 

50  39  49 

3063 

52    8  45 

3043 

si  38    4 

3096 

55    7  45 

3009 

Pollux 

E. 

28  28  45 

3034 

26  59  14 

3051 

25  30    4 

3073 

24    1  21 

3109 

Saturn 

E. 

41  26  20 

9809 

39  51  55 

9795 

38  17  20 

9786 

36  42  34 

9778 

Regulus 

E. 

()3  16  22 

9811 

61  42    8 

9803 

60    7  44 

9795 

58  33    9 

9786 

•2 

a  Arietis 

W; 

62  41     5 

993S 

64  12  40 

9999 

65  44  31 

9909 

67  16  39 

9896 

Aldebaran 

W. 

29  32  38 

9747 

31    8  16 

9738 

32  44    5 

9730 

34  20    5 

9729 

Saturn 

E. 

28  46    3 

9738 

27  10  13 

9799 

25  34  12 

9791 

23  58    0 

9713 

Regulus 

E. 

50  37  35 

9746 

49     1  56 

9738 

47  26    6 

0730 

45  50    6 

2791 

Mars 

E. 

80  36    4 

9939 

79    4  26 

9994 

77  32  37 

9915 

76    0  37 

9905 

Venus 

E. 

106    7  22 

3119 

104  39  27 

3104 

103  11  22 

3095 

101  43    6 

3066 

3 

aArietis 

W. 

75    1    9 

9838 

76  34  47 

9898 

78    8  38 

9818 

79  42  43 

9808 

Aldebaran 

W. 

42  22  54 

9680 

44    0    2 

9670 

45  37  22 

9661 

47  14  54 

9653 

Regulus 

E. 

37  47  16 

9660 

36  10    9 

9671 

34  32  50 

S663 

32  55  20 

9655 

Mars 

E. 

68  17  47 

9869 

66  44  39 

98^3 

65  11  20 

9844 

63  37  49 

9835 

Spica 

E. 

91  39  35 

9709 

90    3    7 

9700 

88  26  27 

9699 

86  49  36 

2684 

Vekus 

E. 

94  19    3 

3049 

92  49.  42 

3033 

91  20  10 

3023 

89  50  26 

3014 

4 

a  Arietis 

W. 

87  36  23 

9759 

89  11  45 

9750 

90  47  19 

9741 

92  23    4 

9733 

Aldebaran 

W. 

55  25  29 

9608 

57    4  13 

9599 

58  43    9 

9591 

60  22  17 

9581 

Regulus 

E. 

24  44  59 

9619 

23    6  21 

9604 

21  27  31 

9595 

19  48  29 

9587 

Mars 

E. 

55  47  19 

9789 

54  12  37 

9780 

52  37  43 

9771 

51     2  37 

9761 

Spica 

E. 

78  42  29 

9640 

77    4  29 

9639 

75  26  17 

9694 

73  47  54 

9615 

Venus 

E. 

82  18*54 

^9968 

80  48     I 

9958 

79  16  56 

2949 

77  45  39 

Sun 

E. 

129     1  21 

9978 

127  30  41 

9967 

125  59  47 

9957 

124  28  40 

9946 

5 

Aldebaran 

W. 

68  41     9 

9535 

70  21  34 

9595 

72    2  13 

9515 

73  43    5 

9506 

Mars 

E. 

43    3  58 

9713 

41  27  36 

9704 

39  51     2 

9695 

38  14  15 

9685 

Spicn 

E. 

65  a3    3 

9579 

63  53  30 

9564 

62  13  45 

9556 

60  33  49 

9547 

Venus 

E. 

70    6  10 

9801 

68  a3  a9 

9880 

67    0  55 

9870 

65  27  58 

9660 

Jupiter 

E. 

95  28  59 

9615 

m  50  25 

9605 

92  II  37 

9596 

90  32  36 

9586 

Sun 

E. 

116  49  44 

9894 

115  17  17 

9889 

1 13  44  35 

9871 

112  11  39 

9860 

6 

Aldebanui 

W. 

82  10  49 

9457 

83  53    3 

9446 

85  35  32 

9436 

87  18  15 

9426 

Pollux 

W. 

38  44  30 

9579 

40  24    3 

9555 

42    4    0 

9538 

43  44  21 

9521 

Saturn 

W. 

24     1  47 

9448 

25  44  14 

9437 

27  26  56 

9427 

29    9  52 

9417 

Mars 

E. 

30    7    7 

9638 

28  29    3 

9699 

26  50  47 

9619 

25  12  18 

9610 

Spica 

E. 

52  11  18 

9S08 

50  30  16 

9500 

48  49    3 

9493 

47    7  40 

9487 

Venus 

E. 

57  39  56 

9809 

56    5  40 

9799 

54  31  11 

9788 

52  56  28 

9778 

Jupiter 

E. 

82  14    7 

9536 

80  33  44 

9596 

78  53    7 

9516 

77  12  16 

9505 

Sun 

E, 

104  23  29 

9806 

102  49    9 

9795 

101  14  34 

9784 

99  39  45 

9772 

7 

Aldebaran 

W. 

95  55  24 

9376 

97  39  33 

9366 

.  99  23  57 

2355 

101    8  36 

2346 

Pollux 

W. 

52  11  30 

9448 

53  53  56 

9436 

55  36  40 

9499 

57  19  43 

2410 

Saturn 

W. 

37  48  15 

1   9365 

39  32  40 

9355 

41  17  19 

9345 

43    2  13 

2335 

Spica 

E. 

38  38  35 

9460 

36  56  25 

9457 

35  14  11 

9455 

33  31  55 

24.% 

Venus 

E. 

44  59  27 

9796 

43  23  22 

9716 

41  47    4 

9706 

40  10  32 

2696  , 

Jupiter 

E. 

68  44  27 

9456 

67    2  12 

9445 

65  19  42 

9436 

63  36  58 

2426  { 

Sun 

E. 

91  42     I 

9718 

90    5  45 

9707 

88  29  14 

9695 

86  52  28 

2685 

8 

Pollux 

W. 

65  59  20 

S3S0 

^  67  44    6 

9340 

69  29    7 

<^39ff 

71  14  24 

2319 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

* 

8 

Name  and  Direction 
of  Ol^eot. 

• 

Noon. 

P.L. 

of 

Diflf. 

IIP>- 

P.L. 
of 
Diff. 

VIb. 

P.L. 

of 

Dlff. 

IXh- 

P.L. 
of 

Dwr. 

Saturn 
ReguliiH 
Venus 
Jupiter 

Sun 

W. 
W. 
E. 
E. 

E. 

O            1  '     It 

44  47  22 
22  45  57 
38  a^  47 
61  54    0 
85  15  28 

9394 
9339 
9686 
9416 
9674 

46  32  46 
24  30  59 
36  56  48 
60  10  48 
83  38  13 

9315 
9399 
9676 
9407 
9663 

48  18  24 
26  16.16 
a5  19  36 
58  27  23 
82    0  44 

9304 
9319 
9667 
9397 
9653 

50    4  17 
28     1  48 
33  42  12 
56  43  44 
80  23    1 

9986 
9309 
9658 
S387 
9649 

9 

Pollux 
Saturn 
Regulus 
Jupiter 

Sun 

VV. 
W. 
W, 
E. 
E. 

72  59  56 
58  57  16 
36  53    8 
48    2  13 
72  10  53 

9309 
9947 
9960 
9344 
9599 

74  45  43 

60  44  34 
38  40    6 
46  17  18 
70  31  47 

9999 

9938 
9951 
9336 
9589 

76  31  44 
62  32    5 
40  27  17 
44  32  11 
68  52  27 

9989 
9999 
9949 
9398 
^73 

78  18    0 
64  19  49 
42  14  42 
42  46  53 
67  12  55 

9980 
9990 
9933 
3399 
9564 

10 

Saturn 
Regulus 
Jupiter 

Sun 

W. 
W. 
E. 
E. 

73  21  37 
51  14  55 
33  58    3 
58  52  17 

9161 
9194 
9994 
9593 

75  10  33 
53    3  32 
32  11  54 
57  11  36 

9174 
9186 
9990 
9516 

76  59  40 

54  52  20 
30  25  40 

55  30  45 

9167 
9180 
9989 
9510 

78  48  58 
56  41  18 
28  39  24 
53  49  45 

9161 
9173 
9988 
9503 

11 

Saturn 
Regulus 

Sun 

W. 

W. 
E. 

87  57  41 
65  48  24 
45  22  47 

9134 
9147 
9480 

89  47  48 
67  38  12 
43  41     5 

9130 
9143 
9477 

91  38     1 
69  28    6 
41  59  19 

9196 
9139 
9474 

93  28  20 
71  18    5 
40  17  29 

9193 
9136 
9479 

12 

Saturn 
Regulus 

Sun 

W. 
W. 
E. 

102  40  51 
80  28  55 
31  48    7 

9115 
9198 
9477 

104  31  27 
82  19  11 
30    6  21 

9115 
9198 
9480 

106  22    3 
84    9  27 
28  24  40 

9116 
9199 
9466 

108  12  38 
85  59  42 
26  43    7 

9116 
9130 
9493 

16 

Sun 

Fomalhaut 
ce  Pegasi 

W. 
E. 
E. 

22  18  20 
50  27    5 
66  10  46 

9791 
9840 
9899 

23  53    0 
48  53  29 
64  36  56 

9801 
9880 
9858 

25  27  27 
47  20  44 
63    3  43 

9811 
9999 
9887 

27     1  40 
45  48  53 
61  31    8 

38d4 
9968  , 
9919 

17 

Sun 

a  Pegasi 
a  Arietis 

W. 
E. 
E. 

34  48  25 
53  58  51 
95  45  41 

9897 
3103 
9680 

36  20  48 
52  30  45 
94    8  34 

9913 
3147 
9696 

37  52  50 
51    3  32 
92  31  49 

9930 
3193 
9713 

39  24  31 
49  37  14 
90  55  26 

9946 
3949 
9799 

18 

Sun 

ot  Arietis 
Aldebaran 

W. 
E. 
E. 

46  57  36 

82  59  10 

114  48  48 

3039 
9817 
9661 

48  27    9 

81  25    4 

113  11  16 

3050 
9835 
9678 

49  56  20 

79  51  22 

111  34    7 

3067 
98S3 
9696 

51  25  10 

78  18    3 

109  57  21 

3084 
9b7i 
9719 

19 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

58  44  11 

70  37  21 

101  58  50 

3168 
9965 
9790 

60  10  59 

69    6  24 

100  24    9 

3163 
9983 
9805 

61  37  28 
67  35  50 

98  49  48 

3198 
3009 
9891 

63    339 
66    5  40 
97  15  47 

3914 
3091 
9835 

20 

Sun 

a  Aquilae 
Of  Arietis 
Aldebaran 

VV. 
W. 
E. 
E. 

70  10    5 
48  28  54 
58  40  43 
89  30  14 

3987 
3984 
3118 
9903 

71  lU  32 
49  40.49 
57  12  55 
87  57  59 

3300 
3948 
3138 
9915 

72  58  44 
50  53  20 
.55  45  32 
86  25  59 

3313 
3917 
31.59 
9997 

74  22  40 
52    6  23 
54  18  34 
84  54  14 

3395  ' 
3887 
3179 
9939 

21 

1 

Sun 

a  Aquilce 
a  Arietis 
Aldebaran 

W. 
W. 
E. 
E. 

81  18  57 
58  18    7 
47  10    12 
77  19    0 

3381 
3789 
3991 
9990 

82  41  35 
59  33  28 
45  45  40 
75  48  35 

3391 
3767 
3316 
9999 

84    4    2 
60  49    5 
44  21  47 
74  18  21 

3400 
3759 
3349 
3008 

85  26  19 
62    4  57 
42  58  24 
72  48  18 

3406 
3740 
3369 
3016 

22 

Sun 

W. 

92  15  27 

3445 

93  36  53 

3450 

94  58  13 

3454 

96  19  28 

3459 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

1^ 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 

Difr. 

XVIIP»- 

P.L. 

of 

Difil 

XXIh. 

P.L. 

of 

Dlff. 

8 

Saturn 

W. 

0         in 

51  50  24 

9985 

53  36  46 

2275 

0           *         II 

55  23  22 

2966 

O          0        It 

57  10  12 

9956 

Kegiilus 

W. 

29  47  85 

2999 

31  33  36 

92ti9 

as  19  52 

2279 

35    6  23 

9960 

1 

Vewus 

E. 

32    4  36 

S649 

30  26  48 

2640 

28  48  48 

9632 

27  10  36 

9624 

Jupiter 

E. 

54  59  51 

9378 

53  15  45 

2370 

51  31  27 

2361 

49  46  56 

3353 

Suit 

E. 

78  45    3 

2639 

77    6  51 

2621 

75  28  25 

2619 

73  49  46 

9601 

9 

Pollux 

W. 

80    4  29 

2271 

81  51  11 

2262 

83  38    6 

2254 

85  25  13 

9246 

1 

Saturn 

W. 

66    7  46 

2212 

67  55  56 

2904 

69  44  18 

2196 

71  32  52 

9188 

I 

Re^uliis 

W. 

44    2  20 

2225 

45  50  11 

2210 

47  38  14 

2208 

49  26  29 

9901 

Jupiter 

E. 

41     1  25 

2315 

39  15  47 

9309 

37  30    0 

2303 

35  44    5 

9996 

Sun 

E. 

65  33  11 

2556 

63  53  15 

2547 

62  13    7 

2538 

60  32  47 

9531 

10 

Saturn 

W. 

80  38  25 

2156 

82  28    1 

2149 

84  17  46 

2143 

86    7  40 

2138 

Regulus 

W. 

58  30  26 

2167 

60  19  43 

2161 

62    9    9 

2156 

63  58  43 

2151 

Jupiter 

E. 

26  53    7 

2288 

25    6  50 

2291 

23  20  37 

2296 

21  34  32 

2306 

Sun 

E. 

52    8  36 

2497 

50  27  19 

2492 

48  45  55 

2487 

47    4  24 

2483 

11 

Saturn 

W. 

95  18  44 

2120 

97    9  12 

2118 

98  59  43 

2117 

100  50  16 

2116 

Regulus 

W. 

73    8    9 

2134 

74  58  17 

2132 

76  48  28 

2130 

78  38  41 

2130 

Sun 

E. 

38  35  37 

2472 

36  53  44 

2471 

35  11  50 

2472 

33  29  57 

2474 

12 

Saturn 

W. 

110    3  12 

2118 

1 1 1  53  44 

2120 

113  44  12 

2124 

115  34  35 

2128 

Regulus 

W. 

87  49  55 

2132 

89  40    6 

2134 

91  30  13 

'  2137 

93  20  16 

2140 

Sun 

E. 

25     1  44 

2502 

23  20  33 

2512 

21  39  37 

2526 

19  59    0 

2543 

16 

Sun 

W. 

28  35  37 

2837 

30    9  17 

26S1 

31  42  39 

2866 

33  15  42 

2881 

Fomalhaut 

E. 

44  18    0 

3017 

42  48    8 

3070 

41  19  22 

3129 

39  51  47 

3199 

ccPegasi 

E. 

59  59  13 

2952 

58  28    0 

2987 

56  57  31 

3023 

55  27  47 

3002 

17 

Sun 

W. 

40  55  51 

2966 

42  26  50 

2981 

43  57  27 

2998 

45  27  42 

3015 

1 

a  Pe^asi 
a  Anetis 

E. 

48  11  54 

3294 

46  4/  36 

3351 

45  24  23 

3411 

44    2  19 

3475 

1 

E. 

89  19  25 

2747 

87  43  47 

2764 

86    8  32 

2781 

84  33  39 

2799 

18 

Sun 

W. 

52  53  39 

3101 

54  21  47 

3118 

55  49  35 

3134 

57  17    3 

3151 

o  Arietis 

E. 

76  45    7 

2890 

75  12  35 

2909 

73  40  27 

2927 

72    8  42 

2946 

Aldebaran 

E. 

108  20  57 

2728 

106  44  54 

2744 

105    9  12 

2760 

103  33  51 

2775 

19 

Sun 

W. 

64  29  31 

65  55    5 

3244 

67  20  22 

3250 

68  45  22 

3973 

a  Arietis 

E. 

64  a5  53 

3040 

63    6  30 

3060 

61  37  31 

3078 

60    8  55 

3098 

Aldebaran 

E. 

95  42    5 

2849 

94    8  41 

2863 

92  35  35 

2876 

91    2  46 

9890 

20 

Sun 

W. 

75  46  22 

3338 

77    9  50 

3349 

78  33    5 

3360 

79  56    7 

3371 

a  Ac^uilae 
a  Anetis 

W. 

53  19  56 

3861 

54  33  55 

3838 

55  48  18 

3817 

57    3    3 

3798 

E. 

52  52    0 

3200 

51  25  51 

3222 

50    0    8 

3245 

48  34  52 

3967 

Aldebaran 

E. 

83  22  44 

2950 

81  51  28 

2961 

80  20  26 

2971 

78  49  37 

9981  • 

1 

21 

Sun 

W. 

86  48  26 

3416 

88  10  24 

3424 

89  32  13 

3431 

90  53  .54 

1 
3438  : 

a  Aquilte 

W. 

63  21     2 

3729 

64  37  18 

3719 

65  53  45 

3709 

67  10  23 

3700 

a  Arietis 

E. 

41  35  32 

3398 

40  13  13 

3430 

38  51  30 

3463 

37  30  25 

3499 

Aldebaran 

E. 

71  18  25 

3024 

69  48  42 

3030 

68  19    7 

3037 

66  49  40 

3043 

22 

Sun 

W. 

97  40  38 

3463 

99    1  43 

3467 

100  22  44 

3470 

101  43  42 

3471 

-^ 
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XVU. 


GREENWICH  MEAN  TIME. 

LUNAE  DISTANCES. 

h 

P.L. 

P.L. 

P.L. 

« 

P.L. 

n 

22 

Name  and  Direction 

Noon. 

of 

nib. 

of 

Vlh. 

of 

Kh. 

of 

of  Ol^ect. 

Diif. 

Dlff. 

Dlff. 

Dlff. 

aAqiiilae 

W. 

O          /         // 

68  27  10 

3693 

69  4^    5 

3686 

0        1       n 

71     1    7 

3679 

72  18  16 

3673 

Fomalhant 

W. 

34    3  14 

3994 

35  16    9 

3867 

36  30    2 

3817 

37  44  47 

3779 

Aldebarun 

E. 

65  20  21 

3049 

63  51     9 

3054 

62  22    3 

3059 

60  53    3 

3063 

23 

Sun 

W. 

103    4  38 

3473 

104  25  32 

3475 

105  46  24 

3476 

107    7  15 

3476 

aAquilse 

W. 

78  45  30 

3649 

80    3  12 

3645 

81  20  58 

3641 

82  38  48 

3637 

Foinalhaut 

W. 

44    8  52 

3605 

45  27  21 

3579 

46  46  18 

48    5  40 

3535 

Aldebaran 

E. 

53  29    7 

3977 

52    0  29 

3078 

50  31  52 

3078 

49    3  16 

3078 

Pollux 

E. 

97  37  32 

3193 

96    9  50 

3134 

94  42    9 

3194 

93  14  28 

3121 

24 

Sun 

W. 

113  51  37 

3470 

115  12  35 

3467 

116  33  36 

3464 

117  54  40 

3461 

Fomnlhaiit 

W. 

54  47  57 

3446 

56    9  22 

3431 

57  31     4 

3415 

58  53    3 

3401 

Of  Pejrasi 

W. 

41  47  12 

3043 

42  59  49 

3899 

44  13  17 

3847 

45  27  31 

3804 

Aldebaran 

E. 

41  40    9 

3073 

40  II  27 

3071 

38  42  42 

3068 

37  13  53 

3064 

Pollux 

E. 

85  55  55 

3119 

84  28    8 

3116 

83    0  18 

3113 

81  32  24 

3110 

25 

Fomalhaut 

W. 

65  46  50 

3337 

67  10  1^ 

3334 

68  34    3 

3313 

69  58    0 

3300 

a  Pegasi 

W. 

51  48  44 

3633 

5:3    6  43 

3604 

54  25  13 

3576 

55  44  13 

3559 

Aldebaran 

E. 

29  48  37 

3043 

28  19  17 

3037 

26  49  50 

3031 

25  20  16 

3095 

Pollux 

E. 

74  11  52 

3090 

72  43  30 

3085 

71   15    2 

3060 

69  46  28 

3074 

Saturn 

E. 

87    3  15 

3018 

85  33  24 

3013 

84    3  26 

3006 

82  33  21 

6000 

26 

Fomalhnut 

W. 

77     I   10 

3343 

78  26  28 

3333 

79  51  59 

3991 

81  17  43 

3911 

a  Pegasi 

W. 

62  25  48 

3438 

63  47  21 

3419 

65    9  16 

3400 

66  31  32 

3383 

Pollux 

E. 

62  21  52 

3044 

60  52  34 

3038 

59  23    8 

3031 

57  53  34 

3094 

Saturn 

E. 

75    0  45 

3983 

73  29  45 

9954 

71  58  35 

9946 

70  27  15 

9937 

Regulus 

E. 

97  58    9 

3985 

96  27  38 

9977 

94  56  57 

9969 

93  26    6 

9961 

27 

a  Pegasi 

W. 

73  27  59 

3398 

74  52  13 

3389 

76  16  46 

3966 

77  41  37 

3959 

a  Arietis 

W. 

30  10    4 

3565 

31  29  16 

3500 

32  49  40 

3441 

34  11  10 

3389 

Pollux 

E. 

50  23  38 

9991 

48  53  14 

9985 

47  22  43 

3980 

45  52    5 

9974; 

Saturn 

E. 

62  47  39 

3890 

61  15    7 

2880 

59  42  23 

3870 

58    9  26 

96591 

Regulus 

E. 

85  48  57 

9913 

84  16  55 

9903 

82  44  40 

3893 

81  12  12 

9883 

28 

Of  Arietb 

W. 

41  11  55 

3189 

42  JJ8  17 

3158 

44     5  17 

3138 

45  32  53 

3101 

Pollux 

E. 

38  17  19 

9954 

36  46    8 

9953 

35  14  56 

3953 

33  43  44 

9954 

Saturn 

E. 

50  21   18 

38C8 

48  47    0 

9796 

47  12  27 

9785 

45  37  40 

9775 

Regulus 

E. 

73  26  34 

3830 

71  52  45 

9819 

70  18  42 

9808 

68  44  25 

9798 

29 

a  Arietis 

W. 

52  58  43 

3983 

54  29  17 

9963 

56    0  17 

9943 

57  31  41 

9994 

Saturn 

E, 

37  40  12 

9731 

36    4    0 

9710 

34  27  33 

9699 

32  50  52 

9689 

Regulus 

E. 

60  49  26 

3743 

59  13  43 

3739 

57  37  46 

9799 

56    I  a5 

9711 

30 

a  Arietis 

W. 

65  14  16 

3843 

66  47  48 

9838 

68  21  40 

9814 

69  55  50 

9800 

Regulus 

E. 

47  57    8 

9659 

46  19  33 

9649 

44  41  44 

9639 

43    3  42 

9699 

Mars 

E. 

91  39  58 

9818 

90    5  53 

9808 

88  31  35 

9797 

86  57    3 

9786 

Spica 

E. 

101  45  32 

3690 

100    8  39 

9680 

98  31  32 

9670 

96  54  12 

9660 

31 

a  Arietis 

W. 

77  50  55 

9739 

79  26  43 

3739 

81     2  45 

9719 

82  39    0 

9708 

Regulus 

E. 

34  50  13 

3583 

33  10  53 

3573 

31  31  21 

9565 

29  51  38 

9557 

Mars 

E. 

79    1     0 

9736 

77  25    8 

3737 

75  49    4 

9718 

74  12  48 

9708 

Spica 

E. 

88  44  11 

9613 

87    5  32 

9603 

85  26  41 

2594 

83  47  38 

3585 
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GREENWICH  MEAN  TIME. 

1 

/ 

LUNAR  DISTANCES. 

% 

22 

Name  and  DireoUon 
of  Object. 

Midnight. 

P.L. 
of 
Diff. 

XVb 

P.L. 

of 

Diff. 

XVUfb. 

P.L. 

of 

Diff. 

XXIh. 

P.L. 
of 

Diff: 

a  Aquil» 

W. 

73  35  32 

3667 

74  52  54 

3663 

O          /        // 

76  10  21 

3658 

77  27  53 

3653 

Fomalhaut 

w. 

39    0  18 

3731 

40  16  32 

3695 

41  33  24 

3669 

42  50  52 

3639 

Aldcbaran 

E. 

59  24-    8 

3066 

57  55  17 

3069 

56  26  30 

3073 

54  57  47 

3075 

!23 

Suw 

W. 

108  28    6 

3476 

109  48  57 

3475 

111     9  49 

3474 

1 12  30  42 

3479 

u  Aquilae 

W. 

83  56  42 

3635 

85  14  39 

3631 

m  32  40 

3698 

87  50  44 

3696 

Fomalbaiit 

W. 

49  25  26 

3515 

50  45  34 

3497 

52    6    2 

3479 

53  26  50 

3469 

Aldebaran 

E. 

47  34  40 

3078 

46    6    4 

3078 

44  37  27 

3077 

43    8  49 

;3073 

Pollux 

E. 

91  46  47 

3194 

90  19    6 

3193 

88  51  24 

3191 

87  23  40 

3190 

24 

Suif 

W. 

119  15  48 

3456 

120  37     1 

3459 

121  58  19 

3447 

12:)  19  42 

3449 

Fomalhaut 

W. 

60  15  18 

3388 

61  37  48 

3374 

63    0  34 

3361 

64  23  a5 

3349 

\ 

a  Pegasi 

W. 

46  42  29 

3766 

47  58    7 

3798 

49  14  24 

3694 

50  31   17 

3663 

1 

Aldebamn 

E. 

35  44  59 

3060 

34  16     1 

3056 

32  46  58 

3059 

31  17  50 

3048 

Pollux 

E. 

80    4  26 

3106 

78  36  24 

3103 

77    8  18 

3100 

75  40    8 

3095 

25 

Fomalhaut 

W. 

71  22  11 

3S88 

72  46  36 

3977 

74  11  14 

3966 

75  J^    5 

3954 

a  Pegasi 

W. 

57    3  40 

3527 

58  23  34 

3504 

59  43  54 

3481 

61     4  39 

3460 

' 

Aldebnran 

E. 

23  50  34 

3019 

22  20  45 

3019 

20  50  47 

3005 

19  20  40 

9997 

Pollux 

E. 

68  17  47 

3069 

m  48  59 

3063 

65  20    4 

3057 

63  51    2 

3051 

1 

Saturn 

E. 

81    3    8 

12993 

79  32  4(i 

9985 

78    2  15 

8978 

76  31  35 

9970 

26 

Fomalhaut 

W. 

82  43  39 

3900 

84    9  48 

3189 

85  36  10 

3178 

87    2  45 

3168 

! 

aPegasi 

W. 

67  54    9 

3364 

69  17    7 

3346 

70  40  25 

3399 

72    4    3 

3313 

J 

Pollux 

E. 

56  23  51 

3018 

54  54     0 

3011 

53  24     1 

3005 

51  53  54 

9997 

Saturw 

E. 

68  55  43 

9998 

67  24    0 

9919 

65  52    5 

9909 

64  19  58 

9900 

Regulus 

E. 

91  55    4 

9951 

90  23  50 

9949 

88  52  24 

9933 

87  20  47 

9993 

27 

oPegasi 

W. 

79    6  45 

3938 

80  32    9 

3994 

81  57  50 

3911 

a3  23  46 

3198 

a  ArietiH 

W. 

35  33  39 

3349 

.%  57    2 

3300 

38  21   14 

3959 

;W  46  13 

3993 

Pollux 

E. 

44  21  20 

9969 

42  50  28 

9964 

W  19  30 

9960 

39  48  27 

9956 

Saturn 

E. 

56  36  15 

9849 

55    2  51 

9839 

5;^  29  14 

9898 

51  55  23 

9818 

Regulus 

E. 

79  39  31 

9873 

78    6  37 

9869 

76  33  30 

9859 

75    0    9 

9841 

! 
28 

a  Arietis 

W. 

47     1     2 

3074 

48  29  43 

3049 

49  58  55 

3096 

51  28  35 

3004 

Pollux 

E. 

32  12  34 

9958 

30  41  28 

9964 

29  10  m 

9973 

27  39  43 

9985 

Saturn 

E. 

44    2  39 

9764 

42  27  24 

9753 

40  51  54 

9749 

39  16  10 

9739 

Regulus 

E. 

67    9  54 

9787 

65  35    9 

9775 

64    0    9 

9765 

62  24  55 

9753 

29 

a  Arietis 

W. 

59    3  29 

9906 

60  a5  40 

9800 

62    8  12 

9874 

63  41    4 

9859 

Saturn 

E. 

31  13  57 

9678 

29  36  48 

9663 

27  59  25 

9657 

26  21  48 

9648 

Regulus 

E. 

54  25  10 

9701 

52  48  31 

9689 

51  11  37 

9679 

49  34  29 

9669 

30 

Of  Arietis 

W. 

71  30  18 

9787 

73    5    3 

9774 

74  40    5 

9763 

76  15  22 

9750 

Regulus 

E. 

41  25  26 

9619 

39  46  57 

9610 

38    8  15 

9600 

36  29  20 

9591 

Mars 

E. 

85  22  17 

9776 

,    83  47  18 

9766 

82  12    5 

9756 

80  36  3J) 

9746 

Spica 

E. 

95  16  39 

9650 

'    93  38  52 

1 

9640 

92    0  51 

9630 

90  22  37 

9691 

31 

a  Arietis 

W. 

84  15  29 

9698 

85  52  11 

9689 

87  29    5 

9681 

89    6  10 

9674 

Regulus 

E. 

28  11  44 

9548 

26  31  38 

9540 

24  51  21 

9533 

23  10  53 

9595 

Mars 

E. 

72  36  19 

9699 

70  59  38 

9691 

69  22  46 

9689 

67  45  42 

9674 

Spica 

E. 

82    8  23 

9577 

80  28  56 
1 

9569 

78  49  18 

9561 

77    9  30 

9554 
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GEBBNWIOH  MEAN  TIME. 

JANUAKY. 

PEBBUAEY. 

1 

o 

1 

Ascension. 

Var.of 
B.  A. 
fori 
Honr. 

Deolbat^n. 

Var.of 
Deol. 
fori 
Honr. 

Meridian 
Passage. 

1 

Ascension. 

Var.of 
ItA. 
fori 
Honr. 

Apparent 

Var.of 
Ded. 
fori 
Honr. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     s 
17  20  48.68 

s 
+H.5W 

0     /     // 
-22  25  18.1 

-34.31 

h    m 
22  39.4 

1 

h    m     8 
20  46  21.44 

8 

+17.503 

-20    6  38!  3 

10 
+  64.83 

h    m 
0   0.9 

2 

17  26  41.01 

14.?1» 

22  38  36.8 

30.99 

2241.4 

2 

20  53  21.67 

17.517 

19  39  57.3 

68.59 

0    3.9 

3 

17  32  38.83 

15.018 

22  51    3.6 

99.99 

22  43.5 

3 

21    0  22.19 

17.597 

19  11  46.1 

79.35 

0    7.0 

4 

17  38  41.75 

1.'>.9S1 

23    2  35.1 

97.69 

22  45.7 

4 

21    7  22.92 

17.533 

18  42    4.7 

76.11 

OlO.l 

5 

17  44  49.34 

15.409 

23  13    8.3 

95.13 

22  47.9 

5 

21  14  23.76 

17.536 

18  10  5.3.2 

79.66 

0  13.1  1 

6 

17  51    1.28 

4-15.584 

-23  22  40.6 

-99.54 

22  50.2 

6 

21  21  24.64 

+17.536 

-1738  11.7 

+  83.60 

0  16.2 

7 

17  57  17.27 

15.747 

23  31    9.6 

19.86 

22  52.6 

7 

2128  25.47 

17.539 

17    4    0.5 

87.33 

0  19.3 

8 

18    3  37.02 

15.898 

23  38  33.0 

17.08 

22  55.1 

8 

2135  26.13 

17.699 

16  28  20.2 

91.03 

0  22.4 

9 

18  10    0.26 

16.038 

23  44  48.7 

14.99 

22  57.6 

9 

21  42  26.50 

17.507 

1551  11.5 

94.60 

0  25.5 

10 

18  16  26.75 

18.169 

23  49  54.9 

11.98 

23    0.1 

10 

21  49  26.43 

17.486 

15  12  35.5 

98.30 

028.5; 

1 

11 

18  22  56.29 

+16.991 

-23  53  49.8 

-  8.98 

23    2.7 

11 

2156  25.76 

+17.457 

-14  32  33.7 

+101.84 

0  31.6 

12 

18  29  28.66 

16.405 

23  56  31.9 

5.91 

23    5.4 

12 

22   3  24.29 

17.418 

13  51    7.6 

105.39 

0  34.6 ; 

13 

18  36    3.68 

16.511 

23  57  59.5 

-9.08 

23    8.1 

13 

2210  21.76 

17.368 

13    8  19.4 

108.68 

0  37.6 

14 

184241.16 

16.611 

23  58  11.4 

+  1.10 

23  10.8 

14 

22  17  17.88 

17.305 

12  24  12.0 

111.91 

0  40.6 

15 

18  49  20.94 

16.704 

23  57    6.3 

4.34 

23  13.5 

15 

22  24  12.31 

17.997 

1 1  38  48.8 

114.99 

0  43.6 

16 

18  56    2.86 

+16.790 

-23  54  42.8 

+  7.69 

23  16.3 

16 

22  31    4.64 

H7.130 

-10  52  13.8 

+117.89 

0  46.5 

17 

19    2  46.79 

16  863 

23  51    0.0 

10.96 

23  19.2 

17 

22  37  54.38 

17.011 

10    4  31.8 

190.56 

0  49.4 

18 

19    9  32.55 

16.943 

23  45  56.6 

14.33 

2:^  22.0 

18 

22  44  40.93 

16.864 

9  15  49.1 

199.96 

0  52.2 

19 

19  16  20.01 

17.011 

23.39  31.9 

17.74 

23  24.9 

19 

22  51  23.63 

16.688 

8  26  12.4 

195.05 

0  55.0 

20 

19  23    9.07 

17.075 

23  31  44.8 

91.19 

23  27.8 

20 

22  58    1.66 

16.476 

7  36  49.8 

196.77 

0  57.7 

21 

19  29  59.58 

+17.133 

-23  22  34.3 

+94.68 

23  30.7 

21 

23    4  34.11 

+16.999 

-  6  44  50.9 

+198.07 

1    0.3 

22 

19  36  51.44 

17.187 

23  1 1  59.8 

98.90 

23  33.7 

22 

23  10  59.93 

15.991 

5  53  26.6 

198.87 

1    2.8 

23 

19  43  44.51 

17.936 

23    0    0.3 

31.76 

23  36.6 

23 

23  17  17.92 

15.568 

5    1  49.3 

199.14 

1    5.2 

24 

19  50  38.71 

17.980 

22  46  35.1 

35.34 

23  39.6 

24 

23  23  26.74 

15.157 

4  10  12.7 

198.80 

1    7.4 

25 

19  57  33.!)3 

17.390 

22  31  4.3.6 

38.95 

23  42.6 

25 

23  29  24.93 

14.689 

3  18  52.1 

197.79 

1    9.4 

26 

20    4  30.08 

+17.357 

-22  15  25.2 

+49.59 

23  45.6 

26 

23  35  10.89 

+14.136 

-  2  28    4.3 

+196.06 

1  11.2 

27 

20  1 1  27.06 

17.390 

21  57  39.2 

46.95 

23  48.7 

27 

23  40  42.87 

13.517 

1  38   7.3 

193.55 

1  12.8 

28 

20  18  24.77 

17.419 

21  38  25.1 

49.93 

23  51.7 

28 

23  45  59.09 

19.891 

0  49  20.2 

190.93 

1  14.1 

29 

20  25  23.14 

17.445 

21  17  42.3 

53.64 

23  54.7 

29 

23  50  57.65 

19.046 

-  0   2    3.0 

116.06 

1  15.1 

30 

20  32  22.08 

17.467 

20  55  30.5 

57.35 

23  57.8 

30 

23  55  36.66 

11.199 

+  0  43  24.0 

111.05 

1  15.8 

31 

20  39  21.54 

+17.486 

-20  31  49.3 

+61.08 

31 

23  59  54.24 

+10.960 

+  1  26  40.4 

+105.18 

1  16.1 

32 

20  46  21.44 

+17.503 

-20    6  38.3 

+64.83 

0    0.9 

32 

0    3  48.54 

+  9.953 

+  2    725.7 

+  98.46 

1  16.1 

Day  of  the  Month. 

1st. 

6th. 

nth. 

16tl 

L  21st  a 

6th. 

Slst. 

Day  of  the  Month. 

ftth. 

10th. 

15th. 

30th. 

25th. 

Semidiameter  .  . 
Hor.  Parallax   .  . 

2:8 
7.4 

2.7 
7.0 

2:5 
6.7 

2.t 
6.f 

►    6.4 

£4 
6.3 

2:4 

6.3 

Semidiameter 

Horizontal  Parallax  .  . 

2U 
6.3 

2!4 
6.5 

2:6 
6.7 

r.i 

7.8 

Nom-The  sign  +  indicatos  north  doclinationa;  the  sign  ~  indicates  sonth  deoUnatkms. 
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GBBBirWIOH  MEAN  TIME. 

MARCH. 

APRIL. 

1 

Ascension. 

Var.of 
ILA. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 
Honr. 

Meridian 
PoMftge. 

i 

O 

1 

Ascension. 

Var.of 
RA. 
fori 
Hour. 

Apparent 
DeoUnatiou. 

Var.of 
Decl. 
fori 

Hour. 

Meridian 
PsMsge. 

Ko<m, 

Noon. 

Ifoon. 

Noon. 

Noon. 

Noon. 

J^oon. 

Noon, 

1 

h    m     8 
23  50  57.65 

s 
+19.048 

O        /         // 

-0    2    3.0 

it 
+116.06 

h     m 
1  15.1 

1 

h    m     s 
23  36  36.72 

s 
-  1.730 

O        1        II 

-1  34  53.1 

II 
-54.18 

h     m 
22  54.2 

2 

23  55  36.66 

11.199 

+0  43  24.0 

lll.(& 

1  15.8 

2 

23  36    5.37 

0.883 

1  55  20.9 

48.08 

22  50.1 

3 

23  50  54.24 

10.960 

1  26  40.4 

105.18 

1  16.1 

3 

23  35  54.26 

-0.044 

2  13  19.4 

41.78 

22  46.3 

4 

0    3  48.54 

9953 

2    7  25.7 

98.46 

1  16.1 

4 

23  36    3.10  j  + 0.777 

2  28  44.7 

35.33 

22  42.8 

5 

0    7  17.85 

"  8.177 

2  45  20.0 

90.93 

1  15.6 

5 

23  36  31.38 

1.576 

2  41  35.0 

98.86 

22  39.7 

6 

0  10  20.57 

+  7,040 

+3  20    4.1 

+  89.69 

1  14.7 

6 

23  37  18.53 

+  9.348 

-2  5150.3 

-99.49 

22  36.8 

7 

0  12  55.33 

5.847 

3  51  20.0 

73.58 

1  13.3 

7 

23  38  23.84 

3.089 

2  59  31.6 

16.04 

22  34.2 

8 

0  15    0.97 

4.610 

4  18  51.0 

63.89 

I  11.4 

8 

23  39  46.55 

3.798 

3    441.1 

9.78 

22  31.9 

9 

0  16  36.66 

3.354 

4  42  22.1 

53.60 

1  a.i 

9 

23  41  25.87 

4.473 

3    7  22.2 

-3.67 

22  29.9 

10 

0  17  41.87 

9.079 

5    139.8 

49.80 

1    6.2 

10 

23  43  20.98 

5.115 

3    7  38.4 

+  9.98 

22  28.1 

11 

0  18  16.47 

+  0.807 

+5  16  33.5 

+  31.69 

1    2.8 

11 

23  4531.11 

+  5.794 

-3    5  33.9 

+  8.07 

2226.5J 

12 

0  18  20.77 

-0.444 

5  26  55.2 

90.15 

0  58.9 

12 

23  47  55.47 

6.301 

3    1  12.8 

13.66 

22  25.2  j 

13 

0  17  55.48 

1.654 

5  32  39.3 

+    8.59 

0  54.6 

13 

23  50  33.31 

6.848 

2  54  39.7 

19.06 

22  24.1 

14 

0  17    1.86 

9.809 

5  33  44.0 

-    3.10 

0  49.7 

14 

23  53  23.91 

7.364 

2  45  59.2 

94.98 

22  23.2 

15 

0  1541.64 

3.868 

5  30  11.8 

14.54 

0  44.4 

15 

23  56  26.57 

7.853 

2  35  15.7 

99.31 

22  22.5 

16 

0  13  57.04 

-4.830 

+5  22    9.2 

-25.61 

0  38.7 

16 

23  59  40.67 

+  8.317 

-2  22  33.8 

+34.15 

22  21.9 

17 

0  1 1  50.77 

5.670 

5    9  47.0 

36.19 

0  32.7 

17 

0    3    5.62 

8.758 

2    7  57.8 

38.89 

2221.6 

18 

0    9  25.99 

6.370 

4  53  21.6 

45.86 

0  26.4 

18 

0    6  40.88 

9.177 

1  51  31.7 

43.39 

22  21.4 

19 

0    6  46.23 

6  917 

4  33  13.6 

54.69 

0  19.8 

19 

0  10  25.96 

9.576 

1  33  19.7 

47.65 

2221.3 

20 

0    3  55.29 

7.300 

4    9  49.0 

69.93 

0  13.0 

20 

0  14  20.40 

0.957 

1  13  25.8 

51.89 

2221.4 

21 

0    0  57.14 

-  7.517 

+3  43  36.8 

-68.56 

JO      6    1 
\ti    59. S 

21 

0  18  23.78 

+10.399 

-0  51  53.8 

+55.89 

22  21.7 

22 

23  57  55.79 

7.568 

3  15    9.4 

73.49 

23  52.3 

22 

0  22  35.75 

10  674 

0  28  47.4 

59.68 

22  22.1 

23 

23  54  55.17 

7.458 

2  45    0.9 

76.97 

23  45.§ 

23 

0  26  56.02 

11.013 

-0    4  10.0 

63.40 

22  22.6 

24 

23  51  59.02 

7.197 

2  13  46.4 

78.99 

23  38.8 

24 

.0  31  24.30 

11.349 

+0  21  54.7 

66.98 

22  23.3 

25 

23  49  10.79 

.    6.801 

1  42    0.5 

79.60 

23  32.2 

25 

0  36    0.37 

11.663 

0  49  23.8 

70.49 

22  24.0 

26 

23  46  33.54 

-6.985 

+1  10  16.2 

-  78.87 

23  25.9 

26 

0  40  44.05 

+11.976 

+1  18  13.9 

+73.74 

22  24.9^ 

27 

23  44    9.90 

5.669 

0  39    4.4 

76.99 

23  19.8 

27 

0  45  35.16 

19.984 

1  48  22.1 

76.93 

22  25.9 1 

28 

23  42   2.06 

4.979 

+0    8  52.5 

73.90 

23  14.1 

28 

0  50  33.63 

19.588 

2  19  45.4 

79.99 

22  27.1 

29 

23  40  11.76 

4.919 

-0  19  55.4 

69.95 

23    8.6 

29 

0  55  39.37 

19.890 

2  52  20.7 

89.93 

22  28.3 

30 

23  38  40.26 

3.408 

0  46  59.2 

65.96 

23    3.3 

30 

1    0  52.35 

13.199 

3  26    5.1 

86.75 

22  29.7 

31 

23  37  28.41 

-  9.576 

-I  12   2.8 

-59.95 

22  68.7 

31 

1    6  12.56 

+13.493 

+4    0  55.9 

+88.46 

22  31.2 

32 

23  36  36.72 

-  1.730 

-1  34  53.1 

-54J8 

22  54.2 

32 

1  1 1  40.03 

+13.797 

+4  36  50.1 

+91.04 

22  32.9 

Day  of  the  Month. 

2d. 

7th. 

12th. 

17th. 

22d. 

27th. 

Day  of  the  Month. 

1st. 

0th. 

nth. 

10th. 

2l8t. 

20th. 

Semidiameter  .  .  . 
Horizontal  Parallax 

d:3 

8.8 

,3!8 
10.2 

4!5 
11.9 

5.1 
13.6 

5'.5 
14.6 

5:6 

14.7 

Sei 
IIo 

nidiameter   .  . 
r.  Parallax    .  . 

6.3 
14.0 

4:9 
13.0 

11.9 

4:1 

10.8 

3:8 
9.9 

3':5 
9.2 

Th 
tl 

B  sign + prefixed  to  the  hourly  change  of  declination  indicates 

that  north  declinations  i 
ions  are  decreasing  and 

^re  inci'eaBing  and  south  declina- 
Bouth  declinations  increasing. 
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GEBEinVIOH  MEAT^  TIME. 

MAY. 

JUNE. 

5 

a 

■s 

1 

^KSTt"* 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 

PHMHge. 

i 

1 

Aaceiviion. 

Var.of 
RA. 
fori 
Hoar. 

Apparent 

Var.of 
Decl. 
fori 

Hour. 

MerldfuB 
Paisa^e. 

Noon. 

J^oon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    in     8 
1    6  12.56 

8 

+13.493 

0     1     ft 
+  40  55.9 

n 
+  88.46 

h     in 
22  31.2 

, 

h    m     8 
5    1  32.58 

8 

+93.389 

0     t     It 
+24    3  37.6 

+69.39 

li     m 
0  23.0: 

2 

1  1 1  40.03 

13.797 

4  36  50.1 

91.04 

22  32.9 

2 

5lrf52.67 

93.989 

24  23  11.4 

45.47 

0  28.4 

3 

1  17  14.84 

14.104 

5  13  44.9 

93.50 

22  34.6 

3 

5  20    9.66 

93.195 

24  39  59.8 

38.55 

0  33.8 

4 

1  22  57.06 

14.415 

5  51  37.3 

95.84 

22  .36.5 

4 

5  29  22.22 

99.913 

24  54    1.9 

31.63 

0  39.1 

5 

1  28  46.82 

14.733 

6  30  24.2 

98.04 

22  38.5 

5 

5  38  29.08 

99.651 

25    5  18.5 

94.77 

0  44.2 

6 

1  34  44.28 

+15.057 

+  7  10    2.5 

+100.11 

22  40.7 

6 

5  47  29.10 

+99.344 

+25  13  51.9 

+18.03 

0  49.3 

7 

1  40  49.61 

15.389 

7  50  28.9 

109.05 

22  42.9 

7 

5  56  21.25 

91.996 

25  19  4.5.5 

11.47 

054.3' 

8 

1  47    3.01 

15.730 

8.31  39.9 

103.84 

22  45.3 

8 

6    5    4.63 

91.613 

25  21    4.1 

+  5.19 

0  59.1  1 

9 

1  53  24.71 

16.080 

9  13  31.8 

105.46 

22  47.9 

9 

6  13  38.43 

91.199 

25  23  53.1 

-  1.00 

3.7 

10 

1  59  54.93 

16.440 

9  56    0.6 

106.91 

22  50.6 

10 

6  22    1.98 

90.759 

25  22  18.2 

6.85 

8.2! 

'H 

2    6  33.93 

+16.819 

+  10  39    1.9 

+108.1? 

22  53.5 

11 

6  30  14.67 

+90.996 

+25  18  26.4 

-19.41 

12.4 

12 

2  13  21.97 

17.194 

11  22  31.0 

109  99 

22  56.5 

12 

6  38  16.05 

19.816 

25  12  24.8 

17.67 

16.5 

13 

2  20  19.31 

17.586 

12    6  22.8 

110.05 

22  59.7 

13 

6  46    5.71 

19.390 

25    4  20.6 

99.63 

20.4 

14 

2  27  26.20 

17.990 

125031.4 

110.69 

23    3.0 

14 

6  53  43.29 

18.819 

24  54  20.9 

97.99 

24.1 

15 

2  34  42.90 

18.403 

13  34  50.6 

110.93 

23    6.5 

15 

7    1    8.57 

18.994 

24  42  33.3 

31.63 

27.6 

16 

2  42    9.60 

+18.894 

+14  19  13.7 

+110.94 

23  10.1 

16 

7    8  21.30 

+17.767 

+24  29    5.0 

-35.67 

30.8 

17 

2  49  46.48 

19.951 

15    3  32.9 

110.61 

23  14.0 

17 

7  1521.31 

17.934 

24  14    3.6 

39.40 

.33.8 

Id 

2  57  33.67 

19.6^ 

15  47  40.0 

109.99 

2:)  18.0 

16 

7  22    8.47 

16.695 

23.57  36.1 

49.84 

36.71 

19 

3    5  31.23 

90.114 

16  31  25.9 

108.84 

23  22.2 

19 

7  28  42.65 

16.159 

23  39  49.7 

45.98 

39.3 

20 

3  !3  39.13 

90.543 

17  14  40.7 

107.39 

23  26.6 

20 

7  35    3.74 

15.605 

23  20  51.4 

48.84 

41.7 

21 

3  21  57.23 

+90  964 

+  17  57  13.7 

+105.35 

23  31.1 

21 

7  41  11.65 

+16.054 

+23    0  47.8 

-61.49 

43.9, 

22 

3  30  25.28 

91.371 

18  38  53.9 

109.91 

23  35.8 

22 

7  47    6.29 

14.499 

22  39  45.7 

53.79 

45.9 

23 

3  39    2.89 

91  T.'iO 

19  19  29.4 

99.96 

23  40.7 

23 

7  52  47.57 

13.940 

22  17  51.7 

55.74 

47.6 

24 

3  47  49.50 

99.199 

19  58  47.8 

96.49 

23  45.7 

24 

7  58  15  39 

13.377 

21  55  12.3 

57.50 

49.1 

25 

3  56  44.44 

99.451 

20  30  30.7 

99.50 

23  50.8 

25 

8    3  29.63 

19.809 

21  31  53.6 

59.01 

50.4 

1 

26 

4    5  46.84 

+99.749 

+21  12  4?.9 

+  88.01 

23  56.0 

26 

8    8  30.18 

+19.936 

+21    8    2.0 

-60.95 

51.4 

27 

4  14  55.69      99.987 

21  40,57.3 

83.03 

27 

8  13  16.89 

11.656 

20  43  43.6 

61.74 

52.2 

28 

4  24    9.82      93.189 

22  19    5.4 

77.58 

0    1.3 

28 

8  17  49.60 

11.069 

20  19    4.6 

61.97 

52.8 

29 

4  3)27.98      9S399 

22  48  58.0 

71.73 

0    6.7 

29 

8  22    8.13 

10.474 

19  54  11.0 

69.45 

53.1' 

30 

4  42  48.78      SB.409 

23  16  25.7 

65.59 

0  12.1 

30 

8  26  12.29 

9.871 

19  29    9.1 

69.68 

53.3 

1 

31 

4  52  10.80    +93.493 

+23  41  20.9 

+  59.0s 

0  17.6 

31 

8  30    1.84 

+  9.967 

+19    4    4.8 

-69.65 

53.1: 

32 

5    1  32.58   +93.399 

I 

+24    3  37.6 

+  59.39 

0  23.0 

32 

8  33-36.54 

+  8.633 

+  1839    4.1 

-69.36 

52.7 

D«j  of  the  Month. 

3:2 
8.5 

«th. 

3.0 
7.9 

nth. 

2:8 

7.4 

l«tb.  2l8t  9 

1 

27    2:6 
7.1     6.8 

6th. 
6.7 

Sl8t. 

2.6 
6.8 

Di 

ly  of  the  Mouth. 

5th 

10th. 

15th. 

lOth. 

95tfa. 

30lh. 

Sai 
Ho 

nidiameter  .  . 
r.  Parallax    .  . 

Sei 
Ho 

nidiameter    .  . 
r.  Parallax    .  . 

2.7 
7.0 

Is 

7.4 

^:o 

8.0 

3.3 

8.7 

9.5 

3.91 
10.5! 

1 

Non.-i'The  si^ii  +•  indioates  north  declinations; 

the  sign  —  indioates  sonth  declinationa. 

MERCURY,    1887. 
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GEEBirWIOH  MEAN  TFltfE. 

JULY. 

AUGUST. 

1 

o 

1 

Ascension. 

Var.of 
RA. 
fori 
Honr. 

Apparent 
Deolbiation. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Panage. 

1 

Ascension. 

Var.of 
ILA. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
DecL 
fori 

Hour. 

Meridlao 
Passage. 

Noon, 

yoon. 

Koon. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon, 

I 

h    m     s 
8  30    1.84 

8 

-K».957 

Oil! 

+  19    4    4.8 

-«.6ff 

h    m 
163.1 

1 

h    m     s      1       s 
8  18  31.32   -5  994 

O        1        II 

+14  50  47.6 

II 
+39.86 

h    m 
23  33.3 

2 

8  33  36.54 

8.633 

18  39    4.1 

09.36 

1  52.7 

2 

8  16  15.03        5.344 

15    7    4.0 

41.41 

23  27.4 

3 

8  36  56.11 

7.996 

18  14  13.6 

61.81 

1  52.1 

3 

8  14  1.5.71        4.5S9 

15  23  50.7 

49.38 

23  21.8 

4 

8  40    0.25 

7.346 

17  49  39.5 

61.00 

1  51.2 

4 

6  12  35.92  ;      3.718 

15  40  53.7 

49.77 

23  16.6 

5 

8  42  48.63 

6.683 

17  25  27.8 

59.93 

150.1 

5 

8  11  17.98 

9.764 

15  57  59.3 

49.60 

23  11.7 

6 

8  45  20.93 

•W.006 

+  17    145.2 

-58.58 

1  48.6 

6 

8  10  23.88 

-  1.733 

+16  14  54.0 

+41.86 

23    7.3 

7 

8  47  36.79 

5.313 

16  38  38.2 

56.95 

1  46.9 

7 

8    9  55.32-0.638 

16  31  24.4 

40.58 

23    3.3 

8 

8  49  35.85 

4.605 

16  16  13.6 

55.04 

1  45.0 

8 

8    9  53.68+0508 

16  47  17.5 

38.76 

22  59.8 

9 

8  51  17.73 

3.88b} 

15  54:^8.2 

59.85 

1  42.7 

9 

8  10  20.03,      1.693 

17    2  20.6 

36.49 

22  56.8 

10 

8  52  42.05 

3.144 

15.33  58.9 

50.38' 

140.1 

10 

8  11  15.16 

9.904 

17I62I.4 

33.56 

22  54.2 

11 

8  53  48.52 

+9.39Q 

+15  14  22  5 

-47.61 

1  37.3 

II 

8  12  39.53 

+  4.199 

+17  29    7.7 

+30.91 

22  52.2 

\2 

8  54  36.78 

1.098 

14  55  56.2 

44.54 

I  34.2 

12 

8  14  33.36 

5.358 

17  40  27.9 

96.38 

22  50.6 

13 

8  55    6.58 

0.853 

I4:«J47.1 

41.18 

130.7 

13 

8  16  56.63 

6.580 

17  50  10.5 

99.08 

22  49.5 

14 

8  55  17.69 

+0.078 

14  23    2.2 

37.63 

126.9 

14 

8  19  49.06 

7.785 

17  58    4.4 

17.33 

22  48.9 

15 

8  55  10.01 

-o.7ia 

14    8  48.2 

33.60 

122.8 

15 

8  23  10.12  j      8.965 

18    3.58.8 

19.13 

22  48.7 

10 

8  54  43..'>3 

-1.494 

+  1356  M.7 

-99.40 

1  18.4 

16 

8  26  59.11    +10.110 

+18    7  43.4 

+  6.59 

22  49.0 

17 

8  53  58.38 

9.967 

13  45  19.1 

94.95 

\  137 

17 

8  31  15.07'    11.919 

18    9    8.6 

+  0.59 

22  49.7 

18 

8  62  54.87 

3093 

13  36  15.9 

90.98 

1    8.8 

18 

8  35  50.86      19.961 

Id    8    5.4 

-5.84 

22  50.9 

19 

8  51  33.49 

3.754 

13  29    7.2 

15.«3 

1    3.5 

19 

8  41    .3.10'    13.940 

18    4  26.0 

19.50 

22  52.4 

20 

8  49  54.94 

4.451 

13  23  57.2 

10.40 

0  57.9 

20 

8  46  32.26;    14.169 

1 

17  58    3.6 

19.41 

22  54.3 

21 

8  48   0.23 

-5.100 

+  13  20  49.1 

-  5.97 

0  52.0 

21 

1 
8  52  22.61    -1-15.014 

+17  48  53.0 

-96.51 

22  56.5 

22 

8  45  50.61 

5.691 

13  19  44.8 

-0.09 

0  45.9 

22 

8  58  32.27  1    15.777 

17  36  50.3 

33.79 

22  59.0 

23 

8  43  27.63 

6J311 

13  20  44.6 

+  5.08 

0  39.6 

2:} 

9    4  59.23      16.453 

17  21  53.9 

40.97 

23    1.8 

24 

8  40  53.16 

6.646 

13  23  47.6 

10.16 

0  33.1 

24 

9  1141.38      17.049 

17    4    3.9 

48.18 

23    4.8 

25 

8  38   9.36 

6.967 

132851.1 

15.10 

0  26.5 

25 

9  18  36.57 

17.541 

16  43  22.2 

55.96 

23    7.9 

26 

8  35  18.65 

-7.931 

+13  35  50.6 

+19.81 

0  19.8 

26 

9  25  42.64 

+17.950 

+16  19  52.8 

-69.14 

23  11.2 

27 

8  32  23.69 

7.338 

13  44  39.8 

94.93 

0  13.0 

27 

9  .32  57.46 

18.970 

15  53  41.7 

68.74 

23  14.6 

28 

8  29  27.42 

7.389 

13  55  10.9 

96.99 

J  0     6.  1 
?S3  W.  3 

28 

9  40  18.96  j    18.508 

15  24  56.1 

75.00 

23  18.1 

29 

8  26  32.91 

7.190 

14    7  14.5 

31.93 

23  52.5 

29 

9  47  45.23'    18.668 

14  53  45.1 

80.85 

23  21.7 

30 

8  23  43.30 

6.990 

14  20  39.8 

35.10 

23  45.9 

30 

9  55  14.48      18.758 

14  20  18.5 

86.98 

23  25.3 

31 

8  21     1.74 

-6.591 

+  I4  35J5.1 

+37.76 

23  39.5 

31 

10    2  45.12 

+18.785 

+  13  44  47.1 

-91.95 

23  28.8 

32 

8  18  31.32 

-5.994 

+14  50  47.6 

+39.86 

23  33.3 

32 

10  10  15.71 

+18.757 

+13    7  22.0 

-95.76 

23  32.4 

Day  of  the  Month. 

6th. 

10th. 

15th.  \ 

tOth. 

35th. 

SOth. 

Day  of  the  Month. 

4th. 

5!l 
13.6 

9th. 

14th. 

19th. 

aith. 

29.th. 

Semidiameter    .  . 
Hor.  Parallax    .  . 

4:3 

11.5 

4.8 
12.6 

^'.2 
13.7 

^:5 

14.7 

57 
15.1 

14.7 

Ser 
Ho 

Didiameter    .  . 
r.  Parallax    .  . 

4.6 
12.1 

10.4 

9.0 

i',0 
8.0 

2:7 
7.2 

The  sign + prefixed  to  the  hourly  change  of  declination  indicates 

that  north  declinations  are  increasing  and  south  deoliiin- 
ions  are  decreasing  and  south  decUnationB  increasing. 
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GREEK  WIOH  MEAIT  TIME. 

SEPTEMBEE. 

OCTOBEE. 

1 

"3 
1 

Ascension. 

Var.of 
R.A. 
fori 

Hoar. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 

Hour. 

Meridiau 
PasMge. 

1 

Asoenaion. 

Var.of 
RA. 
fori 

Hoar. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 

Hoar. 

Meridian 
Passage. 

Ifocn. 

Noon. 

Noon, 

Noon. 

Noon. 

if oon. 

Noon. 

if  oon. 

1 

h    m     8 
10  10  15.71 

s 
+18.757 

O        /        // 

+13    7  22.0 

-95.76 

h     m 
23  32.4 

1 

h    m    8 
13  24  35.01 

8 

+14.083 

0     /     II 
-  9  21  44.0 

11 
-102.70 

h    m 
0  45.0 

2 

10  17  45.06 

18.699 

12  28  14.5 

99.79 

2:^35.9 

2 

13  30  12.08 

14.007 

10    2  30.0 

101.12 

0  46.7 

3 

10  25  12.12 

NI8.568 

1 1  47  35.8 

103.36 

23  39.4 

3 

13  35  47.38 

13.935 

10  42  37.4 

99.48 

0  48.4 

4 

10  32  36.05 

18.423 

11    5  36.6 

106.48 

23  42.8 

4 

13  41  21.00 

13.887 

1122    4.9 

97.80 

0  50.0 

5 

10  39  56.17 

18.3Sfi 

10  22  27.9 

109.18 

23  46.1 

5 

13  46  53.00 

13.801 

12    0  51.3 

96.06 

0  51.6 

6 

10  47  11.98 

+18.063 

+  9  38  19.1 

-111.48 

23  49.4 

6 

13  52  23.44 

+13.736 

-12  38  55.2 

-94.26 

0  53.1 

7 

10  54  23.07 

17.860 

8  53  19.7 

113.41 

23  52.5 

7 

13  57  52.33 

13.673 

13  16  15.2 

92.40 

0  54.7 

8 

11     129.19 

17.649 

8    7  38.2 

114.99 

23  55.6 

8 

14    3  19.69 

13.608 

13  52  50.1 

90.49 

0  56.2 

9 

11    830.16 

17.432 

7  21  22.6 

116.26 

23  58.6 

9 

14    8  4.5.52 

13.544 

14  28  38.4 

88.52 

0  57.7 

10 

11  15  25.90 

17.214 

6  34  40.1 

117.24 

10 

14  14    9.77 

13.477 

15    3  38.6 

86.49 

0  59.2 

II 

1122  16.42 

+16.996 

+  5  47  37.2 

-117.96 

0    1.5 

11 

14  19  32.39 

+13.407 

-15  37  49.3 

-84.39 

1    0.6 

12 

1129    1.74 

16.782 

5    0  20.0 

118.44 

0    4.3 

12 

14  24  5.3.27 

13.332 

16  1 1    8.9 

82.23 

1    2.0 

13 

11  35  41.97 

16.578 

4  12  53.9 

118.71 

0    7.1 

13 

14  30  12.31 

13.252 

16  43  35.7 

79.99 

1    3.3 

14 

11  42  17.22 

16.367 

3  25  23.8 

118.78 

0    9.7 

14 

14  35  29.34 

13.165 

17  15    8.0 

77.69 

1    4.7 

15 

1 1  48  47.66 

16.170 

2  37  53.9 

118.68 

0  12.3 

15 

14  40  44.17 

13.069 

17  45  44.1 

75.31 

1    6.0 

16 

11  55  13.46 

+15.981 

+  1  50  28.4 

-118.42 

0  14.8 

16 

14  45  56.56 

+12.962 

-18  15  22.0 

-72.84 

1    7.3 

17 

12    1  34.81 

15.799 

1    3  10.8 

118.02 

0  17.2 

17 

14  51    6.22 

12.841 

18  43  59.6 

70.28 

1    8.5 

18 

12    7  51.89 

15.626 

+  0  16    4.3 

117.49 

0  19.5 

18 

14  56  12.81 

12.705 

19  1134.7 

67.63 

1    9.6 

19 

12  14    4.91 

15.461 

-  0  30  48.0 

116.84 

0  21.8 

19 

15    1  15.93 

12.551 

19  38    5.0 

64.88 

1  10.7 

20 

12  20  14.08 

15.306 

1  17  23.5 

116.10 

0  24.0 

20 

15    6  15.10 

12.376 

20    3  28.1 

62.03 

1  11.8 

21 

12  26  19.61 

+15.157 

-  2    3  39.8 

-115.25 

0  26.2 

21 

15  11    9.78 

+12.177 

-20  27  41.4 

-60.06 

1  12.a 

22 

12  32  21.67 

15.017 

2  49  34.6 

114.30 

0  28.3 

22 

15  15  59.35 

11.950 

20  50  42.0 

55.97 

1  13.6 

23 

12  38  20.48 

14.885 

3  35    5.8 

113.28 

0  30.3 

23 

15  20  43.10 

11.691 

21  12  26.9 

59.75 

1  14.4 

24 

12  44  16.23 

14.762 

4  20  11.7 

112.19 

0  32.3 

24 

15  25  20.20 

11.395 

21  32  52.7 

49.38 

1  15.1 

25 

12  50    9.10 

14.646 

5    4  50.3 

111.02 

0  34.2 

25 

15  29  49.71 

11.057 

21  51  56.1 

45.85 

1  15.6 

26 

12  55  59.27 

+14.536 

-5  49    0.1 

-109.78 

0  36.1 

26 

15  34  10.57 

+10.672 

-22    9  32.7 

-42.16 

1  16.0 

27 

13    1  46.90 

14.434 

6  32  39.5 

108.47 

0  38.0 

27 

15  38  21.56 

10.234 

22  25  38.6 

38.29 

1  16.2 

28 

13    7  32.15 

14.338 

7  15  46.9 

107.12 

0  39.8 

28 

15  42  21.33       9.736 

22  40    9.1 

34.32 

1  16.3 

29 

13  13  15.16 

14.248 

75821.1 

105.71 

041.6 

29 

15  46   8.34 

9.170 

22  52  59.2 

29.93 

1  16.1 

30 

13  18  56.07 

14.163 

8  40  20.6 

104.24 

0  43.3 

30 

15  49  40.87 

8.528 

23    4    3.1 

35.36 

1  15.7 

31 

13  24  35.01 

+14.083 

-  9  21  44.0 

-102.70 

0  45.0 

31 

15  52  57.01 

+  7.802 

-23  13  14.4 

-90.54 

1  15.0 

32 

13  30  12.08 

+14.007 

-10    2  30.0 

-101.12 

0  46.7 

32 

15  55  54.65 

+  6.985 

-23  20  26.2 

-15.40 

1  14.0 

Day  of  the  Month. 

Samidiameter   .  . 
Hor.  Parallax    .  . 

8d. 

8th. 

18th. 

18th. 

i 

Id. 

28th. 

Day  of  the  Month. 

Sd. 

8th. 

ISth. 

18th. 

9Sd. 

38th. 
i.A 

6.fc 

;    2:5 
\    6.5 

2:4 
6.4 

6.3 

U 
5.4 

2.5 
6.5 

Se 
He 

midiameter    .  . 
r.  Parallax    .  . 

2.1 
6.1 

.      2:6 
^     6i) 

7.2 

si:9 

7.6 

^2 

NOTB.— The  sign  +  indioatet  north  deoUnatlons; 

MEROUB-Y,    1887. 
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GEBBNWICH  MEAN  TDIB. 

NOVEMBER. 

DECEMBEB. 

1' 

1 

Ascension. 

Var.of 
B.A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 
Pasuige. 

1 

1 

Ascension. 

Var.of 
ILA. 
fori 

Hoar. 

Apparent 
Damnation. 

Var.of 
Decl. 
fori 
Honr. 

Meridian 
Passage. 

Koon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

1 

h    m     8 
15  55  54.65 

a 
+  6.966 

O        1        II 

-23  20  26.2 

-15.40 

h     m 
1  14.0 

1 

h    m     s 
15    9  32.42 

n 
+  6.450 

0     1     II 
-15    2  19.5 

II 
-31.38 

h    ni 
22  28.4 

8 

15  58  31.47 

6.066 

23  25  30.7 

9.99 

1  12.7 

2 

15  12  20.46 

7.533 

15  16  12.1 

37.83 

22  27.6 

3 

16    0  44.96 

5.039 

23  28  19.2 

-4.06 

1  II.O 

3 

15  15  3.3.05 

8.498 

15  32  27.0 

43.95 

22  27.2 

4 

16    2  32.44 

3.896 

23  28  42.2 

+  9.99 

1    8.8 

4 

15  19    7.50 

9.357 

15  50  40.5 

47.79 

22  27.1 

5 

16    3.51.13 

3.639 

23  26  29.2 

8.96 

1    6.1 

5 

15  23    1.43 

10.199 

16  10  30.7 

51.39 

22  27.4 

6 

16    4  38.17 

+  1.962 

-23  2128.8 

+16.17 

1    2.9 

6 

15  27  12.68 

+10.809 

-16  31  37.9 

-54.15 

22  27.9 

7 

16    4  50.79 

-0.839 

23  13  28.8 

93.91 

0  59.2 

7 

15  31  39.31 

11.406 

16  53  44.6 

56.99 

22  28.6 

8 

16    4  26.41 

"    I.8I9 

23    2  17.0 

39.15 

0  54.9 

8 

15  36  19.62 

11.944 

17  16  35.0 

57.81 

22  29.5 

9 

16    3  22.88 

3.486 

22  47  41.7 

40.86 

0  49.9 

9 

1541  12.14 

19.493 

17  39  5.5.2 

58.79 

22  30.6 

10 

16    1  38.79 

5.194 

22  29  32.6 

49.95 

0  44.2 

10 

15  46  15  54 

19.859 

18    3  33.0 

59.96 

22  31.9 

11 

15  59  13.66 

-6.896 

-22    7  42.7 

+59.34 

0  37.8 

11 

15  51  28.71 

+13.938 

-18  27  17.5 

-50.35 

22  33.3 

12 

15  56    8.37 

8.599 

21  42    9.9 

68.46 

0  30.8 

12 

15  56  50.66 

13.586 

18  50  59.1 

59.06 

22  34.9 

13 

15  52  25.39 

10.099 

21  13    0.1 

77.96 

0  23.2 

13 

16    2  20.55 

13.900 

19  14  29.6 

58.43 

22  36.5 

14 

15  48   9.06 

11.995 

20  40  28.7 

85.17 

0  15.0 

14 

16    7  57.62 

14.185 

19  37  41.4 

57.51 

22  38.3 

15 

15  43  25.62 

19.968 

20    5    3.3 

91.64 

(  0   6. a 

J»  47.4 

15 

16  13  41.22 

14.445 

20    0  28.0 

56.33 

22  40.1 

16 

15  38  23.13 

-19.879 

-19  27  25.6 

+96.14 

2:J  48.4 

16 

16  19  30.81 

+14.683 

-20  22  43.5 

-64.99 

22  42.1 

17 

15  33  11.07 

13.059 

18  48  28.2 

98.18 

23  39.3 

17 

16  25  25.88 

14.903 

20  44  22.8 

53.39 

22  44.2 

18 

15  27  59.74 

19.810 

18    9  14.8 

97.43 

23  30.4 

18 

16  31  26.02 

15.106 

21    5  21.4 

51.54 

22  46.3 

19 

15  22  59.55 

19.137 

17  30  54.6 

93.75 

23  21.8 

19 

16  37  30.86 

15.996 

21  25  35.2 

49.59 

22  48.5 

20 

15  18  20.22 

11.078 

16  54  36.7 

87.31 

23  13.7 

20 

16  43  40.06 

15.470 

21  45    0.4 

47.49 

22  50.8 

21 

15  14  10.31 

-9.703 

-16  2123.2 

+78.40 

23    6.2 

21 

16  49  53.32 

+15.636 

-22    3  33.6 

-45.96 

22  53.2 

22 

15  10  36.36 

8.093 

15  52    7.5 

67.69 

22  59.4 

22 

16  56  10.41 

15.789 

22  21  12.0 

49.99 

22  55.6 

23 

15    7  43.06 

6.330 

15  27  27.7 

55.53 

22  53.3 

23 

17   231.11 

15.935 

22  37  52.6 

40.46 

22  58.0 

24 

15    5  3.3.13 

4.493 

15    7  47.4 

49.77 

22  47.9 

24 

17    8  55.21 

16.073 

22  53  33.0 

,    37.90 

23    0.5 

25 

15    4    7.45 

9.669 

14  53  15.7 

99.90 

22  43.3 

25 

17  15  22.51 

16.909 

23    8  10.9 

35.95 

23    3.1 

20 

15    3  25.48 

-0.858 

-14  43  49.7 

+17.37 

22  39.3 

26 

17  21  52.85 

+16.396 

-23  21  44.1 

-39.51 

23    5.7 

27 

15    3  25.57 

+  0.845 

14  39  16.4 

+  5.55 

22  36.0 

27 

17  28  26.09 

16.443 

23  34  10.7 

99.69 

23    8.4 

28 

15    4    5.28 

9.441 

14  39  16.1 

-5.34 

22  33.3 

28 

17  35    2.06 

16.554 

23  45  28.7 

96.80 

23  ll.l 

29 

15    5  21.74 

3.908 

14  43  24.3 

15.16 

22  31.2 

29 

17  41  40.64 

16.660 

23  55  36.3 

93.83 

23  13.8 

30 

15    7  11.83 

5.944 

14  51  14.6 

93.84 

22  29.6 

30 

17  48  21.71 

16.761 

24    4  31.9 

90.80 

23  16.6 

31 

J5    9  32.42  +6.450 

-15   2  19.5 

-31.38 

22  28.4 

31 

17  55    5.15 

+16.857 

-24  12  14.1 

-17.71 

23  19.4 

32 

15  12  20.46! +  7.533 

-15  16  12.1 

-37.83 

22  27.6 

32 

18    1  50.82 

+16.948 

-24  18  41.5 

-14.56 

23  22.3 

Day  of  the  Month. 

9d. 

7th. 

12th. 

17th. 

22d. 

27th. 

Dayof  the  Month. 

2d. 

3.5 
9.4 

7th. 
8.3 

I2th. 

2.9 
7.6 

17tl 

7.C 

I.  22d.  a 

'    2!5 
\    6.7 

7th. 
6.5 

S2d. 

2:4 
6.3 

Semidiameter    .  . 
Hor.  Parallax    .  . 

3^ 
9.U 

4:2 
11.2 

47 
12.5 

4:9 
13.1 

4:6 
12.3 

4:1 
10.8 

Semidiameter   .  . 
Hor.  Parallax    .  . 

The  aign + prefixed  to  the  hourly  change  of  declination  indioatea  that  north  declinations  are  inoreaaing  and  south  declina- 
tions are  deoreaalng.    The  sign — indioatea  that  north  declinations  are  decreasing  and  sonth  declinations  increasing. 
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GBBBNWIOH  MEAN  TIME. 

JANUABT. 

FEBBUAEY. 

f 

1 

AacensioD. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent    ' 
Decimation. 

Var.of 
Deol. 
fori 
Hour. 

Meridltui 
Pa«8a«e. 

1 

1 

^51^* 

Var.of 
RA. 
fori 
Hoar. 

Apparent 
Deolination. 

Var.of 
Ded. 
fori 
Hoar. 

Meridian 
PaaMte. 

Noon, 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    ni     8 
19  17  54.59 

a 
+13.009 

-23  13  24'.4 

+90.45 

h     m 
0  34.7 

1 

h    m    a 
21  57  59.29 

a 
+19.116 

0     /     // 
-14    1  13.4 

+64'l5 

i     ID 

12.5 

2 

1923  20.67 

13.571 

23    4  52.2 

99.93 

0  36.2 

2 

22   2  49.47 

19.066 

13  35  22.5 

65.06 

13.4 

3 

19  28  45.98 

13.538 

22  55  37.6 

93.99 

0  37.7 

3 

22    7  38:47 

19.017 

13    9    9.8 

65.97 

14.3 

4 

19  34  10.47 

13.509 

22  45  40.9 

95.73 

0  39.1 

4 

22  12  26.32 

11.970 

12  42:^6.0 

66.83 

15.2 

5 

19  39  34.10 

13.465 

22  35    2.6 

97.46 

0  40.6 

5 

22  17  13.05 

11.993 

12  15  42.0 

67.65 

16.0 

6 

19  44  56.80 

+13.436 

-22  23  43.1 

+99.17 

0  42.0 

6 

22  21  58.68 

+11.878 

-11  48  28.6 

+68.45 

16.8 

7 

19  50  18.54 

13.385 

22  1 1  43.0 

30.85 

0  43.4 

7 

22  26  43.23 

11.834 

1 1  20  56.5 

69.99 

17.6| 

8 

10  55  39.29 

13.343 

21  59   2.6 

39.51 

0  44.8 

8 

22  3126.74 

11.791 

10  53    6.5 

69.95 

18.4 

9 

20    0  59.01 

13.999 

21  45  42.6 

34.15 

0  46.2 

9 

22  36    9.24 

11.750 

10  24  59.3 

70.65 

19.1 

10 

20   6  17.66 

13.954 

21  31  43.5 

35.77 

0  47.6 

10 

22  40  50.76 

11.710 

9  56  35.6 

71.39 

19.9 

11 

20  1 1  35.20 

+13.908 

-21  17    5.8 

+37.36 

0  49.0 

n 

22  45  31.34 

+11.679 

-  9  27  56.4 

+71.96 

20.6 

12 

20  16  51.61 

13.161 

21     1  50.2 

38.93 

0  50.3 

12 

22  50  11.02 

11.635 

8  59    2.4 

79.55 

214 

13 

20  22    6.87 

13.119 

20  45  57.3 

40.48 

0  51.6 

13 

22  54  49.84 

11.600 

8  29  54.3 

73.19 

22.1 

14 

20  27  20.95 

13.069 

20  29  27.6 

49.00 

0  52.9 

14 

22  59  27.82 

11.566 

8    0  33.0 

73.65 

22.8 

15 

20  32  33.83 

13.011 

20  1221.9 

43.49 

0  54.2 

15 

23    4    5.02 

11.534 

7  30  59.1 

74.15 

23.5 

16 

20  37  45.49 

+  19.960 

-19  54  40.7 

+44.95 

0  55.4 

16 

23    8  41.47 

+11.504 

-  7    1  13.4 

+74.63 

24.2 

17 

20  42  55.92 

19.908 

19  36  24.8 

46.38 

0  56.6 

17 

23  13  17.20 

11.475 

6  31  16.6 

75.07 

24,8 

18 

20  48    5.10 

19.856 

19  17  34.8 

47.78 

0  57.8 

18 

23  17  52.25 

11.447 

6    1    9.6 

75.49 

25.4 

19 

20  53  13.01 

19  803 

18  58  11.5 

49.15 

0  59.0 

19 

23  22  26.66 

11.431 

5  30  53.1 

75.87 

26.0 

20 

20  58  19.64 

19.750 

18  38  15.6 

50.49 

1    0.2 

20 

23  27    0.47 

11.397 

5    0  28.0 

76.99 

26.6 

21 

21    3  24.99 

+19.696 

-18  17  47.8 

+51.81 

1     1.4 

21 

23  31  33.72 

+11.375 

-  4  29  54.9 

+76.53 

27.2 

22 

21    8  29.06 

19.643 

17  56  48.8 

53.10 

I    2.5 

22 

23  36    6.44 

11.354 

3  59  14.5 

76.89 

27.8 

23 

21  1331.85 

19.589 

17  35  19.3 

54.35 

1    3.7 

23 

23  40  38.69 

11.335 

3  28  27.6 

77.08 

28.4 

24 

21  18  33.34 

19  536 

17  13  20.2 

55.57 

1    4.8 

24 

23  45  10.50 

11.317 

2  57  35.0 

77.30 

29.0 

25 

21  23  33.53 

19.489 

16  50  52.3 

56.75 

1    5.9 

25 

23  49  41.90 

11.301 

2  26  37.5 

77.48 

29.6 

26 

21  28  32.44 

+19.499 

-16  27  56.2 

+57.91 

1    6.9 

26 

23  54  12.93 

+11.986 

-  1  55  35.9 

+77.64 

30.2 

27 

21  33  30.07 

19.375 

16    4  32.8 

59.03 

1    7.9 

27 

23  58  43.64 

11.973 

1  24  30.9 

77.76 

30.7 

28 

21  38  26.42 

19.393 

15  40  42.9 

60.19 

1    8.8 

28 

0    3  14.06 

11.969 

0  53  23.2 

77.86 

31.3 

29 

21  43  21.50 

19.969 

15  16  27.2 

61.18 

1    9.8 

29 

0    7  44.24 

11.953 

-0  22  13.6 

77.99 

31.8 

30 

21  48  15.33 

19.917 

14  51  46.5 

69.90 

1  10.7 

30 

0  J2  14.22 

11.945 

+  08  57.2 

77.96 

«  J 

32.4 

31 

21  53    7.92 

+19.166 

-14  26  4\7 

+«.19 

1  11.6 

31 

0  16  44.03 

+11.939 

+  0  40   8.4 

+77.96 

33.0 

32 

21  57  59.29 

+19.116 

-14    1  13.4 

+«4.15 

1  12.5 

32 

0  21  13.72 

+11.935 

+  1  11  19.3 

+77.94 

33.6 

Day  of  the  Month. . 

1st. 

5.0 
52 

«th. 

5.1 
5J2 

11th. 

5.1 
5.3 

l«t] 

5.1 
5.: 

1.  2l8t.  !! 

5:1 
)    5.3 

6th. 

5:2 
5.4 

8l8t. 

Day  of  the  Month. 

5th. 

lOth. 

ISth. 

9OU1. 

SStb. 

Semidiameter  .  . 
Hor.  Parallax   .  . 

5.2 
5.4 

Semidiameter 

Horizontal  Parallax  .  . 

5:2 
5.4 

i\3 

5.5 

^:3 

5.5 

5:4 
5.6 

5':4 
5.6 

KOTi.»The  aign  +  indicatea  north  declinatloiia;  the  aign  ~  Indicatea  aonth  deoUnaitloiia. 

VENUS,    1887. 
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GBBENWIOH  MEAN  TIME. 

MABCH. 

APRIL. 

1 

^fil^* 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
OecDnation. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

§ 

1 

Ajjarent 
Ascension. 

Var.of 
RA. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

Noon. 

NOOH. 

Noon. 

Noon. 

i^oon. 

Notm. 

Noon. 

Noon. 

, 

h    m     s 
0    7  44.24 

a 
+11.993 

O         /        // 

-  0  22  13.6 

It 
+77.99 

Ii     III 
131.8 

1 

h    m     s 
2  29    3.24 

s 
+11.783 

0     /     ti 
+14  52  51.7 

n 
+64.76 

h    m 
151.0 

2 

0  12  14.22 

11.945 

+  08  57.2 

77.96 

1  .32.4 

2 

2  33  46.49 

11.691 

15  18  34.9 

63.84 

1  51.8 

3 

0  16  44.03 

11.939 

0  40    8.4 

77.96 

1  3^.0 

3 

2  38  30.65 

11.858 

15  43  55.6 

69.89 

152.6' 

4 

0  21  13.72 

11.935 

1  11  19.3 

77.94 

1  33.6 

4 

2  43  15.73 

11.806 

16    8  53.1 

61.91 

153.41 

5 

0  25  43.33 

11.933 

1  42  29.2 

77.88 

1  34.1 

5 

2  48    1.74 

11.937 

16  33  26.7 

60.90 

154.2 

6 

0  30  12.91 

+11.939 

+  2  13  37.2 

+77.79 

1  34.7 

6 

2  52  48.70 

+11.977 

+16  57  35.8 

+50.86 

1  55.1 

7 

0  34  42.50 

11.934 

2  44  42.8 

77.67 

1  35.2 

7 

2  57  36.63 

19.017 

17  21  19.5 

58.78 

156.0 

8 

0  39  12.14 

11.937 

3  1545.1 

77.59 

135.8 

8 

3    2  25.54 

19.058 

17  44  37.2 

57.68 

156.8' 

9 

0  43  41.87 

11.949 

3  46  43.5 

77.34 

1  36.3 

9 

3    7  15.43 

19.009 

18    7  28.1 

66.55 

I  57.7 

10 

0  48  11.73 

11.948 

4  17  37.2 

77.13 

1  36.9 

10 

3  12   6.30 

19.140 

18  29  51.6 

65.39 

1  58.6 

11 

0  52  41.78 

+11.957 

+  4  48  25.4 

+76.89 

1  37.5 

11 

3  16  58.17 

+19.189 

+18  51  46.9 

+54.91 

1  59.5 

12 

0  57  12.05 

11.967 

5  19    7.4 

76.61 

1  38.1 

12 

3  2151.05 

19.994 

19  13  13.3 

59.00 

2    0.51 

13 

1    142.59 

11.979 

5  49  42.6 

76.31 

1  38.7 

13 

3  26  44.92 

19.966 

19  34  10.2 

51.75 

2    1.4 

14 

1    6  13.45 

11.993 

6  20  10.2 

75.98 

1  39.3 

14 

3  31  39.80 

19.308 

19  54  36.9 

50.48 

2    2.4! 

15 

1  10  44.65 

11.308 

6  50  29.5 

75.69 

1  39.8 

15 

3  36  :^.67 

19.349 

20  14  32.7 

49.18 

2    3.4 

16 

1  15  16.25 

+11.395 

+  7  20  39.7 

+75.93 

1  40.4 

16 

3  41  32.52 

+19.300 

+20  33  57.1 

+47.85 

2   4.4 

17 

1  19  48.27 

11.344 

7  50  40.2 

74.81 

140.9 

17 

3  46  30.34 

19.430 

20  52  49.4 

46.50 

2    5.4; 

18 

1  24  20.75 

11.364 

8  20  30.1 

74.35 

1  41.5 

18 

3  51  29.13 

19.469 

21  11    9.0 

45.19 

2    6.51 

19 

1  28  53.74 

11.386 

8  50    8.8 

73.87 

1  42.1 

19 

3  5()  28.86 

19.508 

21  28  55.1 

43.79 

2    7.5 

20 

1  33  27,26 

11.409 

9  19  35.5 

73.35 

1  42.7 

20 

4    129.51 

19.546 

21  46    7.2 

49.99 

2    8.6 

21 

138    1.37 

+11.434 

+  9  48  49.6 

+79.81 

1  43.3 

21 

4    6  31.06 

+19.583 

+22    244.8 

+40.84 

2    9.6 

22 

142.36.10 

11.460 

10  17.50.3 

79  JM 

1  43.9 

22 

4  1 1  33.48 

19.610 

22  18  47.2 

39.36 

2  10.71 

23 

147  11.47 

11.487 

10  46  36.7 

71.63 

144.6 

23 

4  16  .36.75 

19.653 

22  34  13.9 

37.86 

2  11.8, 

24 

1  51  47.51 

11.516 

11  15   8.2 

70.99 

1  45.2 

24 

4  -^1  40.82 

19.686 

22  49    4.3 

36.34 

2  12.9 

23 

1  56  24.25 

11.546 

1 1  43  23.9 

70.39 

1  45.9 

25 

4  26  45.66 

19.717 

23    3  17.9 

34.79 

2  14.0  J 

26 

2    1    1.72 

+11.577 

+12  11  23.3 

+69.09 

146.6 

26 

4  31  51.23 

+19.747 

+23  16  54.1 

+33.99 

2  15.2 

27 

2    5  39.94 

11.600 

12  39    5.4 

68.88 

1  47.3 

27 

4  36  57.50 

19.775 

23  29  52.5 

31.64 

2  16.4: 

28 

2  10  18.95 

11.6« 

13    6296 

68.19 

J  48.0 

28 

4  42    4.42 

19.801 

23  42  12.6 

30.04 

2  17.6' 

29 

2  14  58.76 

11.676 

13  33  35.0 

67.39 

148.7 

29 

4  47  11.93 

19.895 

23  53  54.0 

98.41 

2  18.8  j 

30 

2  19  39.40 

11.711 

14    0  21.0 

66.50 

149.4 

30 

4  52  19.99 

19.847 

24    4  56.3 

96.77 

2  20.1 

31 

2  24  20.89 

+11.746 

+14  26  46.8 

+65.65 

150.2 

31 

4  57  28.56 

+19.867 

+24  15  19.1 

+95.19 

221.3 

32 

2  29    3.24 

+11.783 

+14  52  51.7    +64.76 

151.0 

32 

5    2  37.57 

+19.884 

+24  25    2.0 

+33.45 

2  22.5 

1 

Day  of  the  Month. 

3d 

7th. 

12th. 

17th. 

22d. 

27  th. 

Day  of  the  Month. 

1st. 

l:o 
6.2 

6th. 

nth. 

l«th. 

21st. 

2«th.' 

! 

Semidiameter  .  .  . 
Horizontal  Parallai 

5.' 

7     5.8 

5:6 

5.8 

5:7 
5.9 

5:8 
6.0 

^:y 

6.1 

Set 
Ho 

nidiameter    .  . 
r.  Parallax    .  . 

6.1 
6.3 

6:2 
6.5 

6.6 

6:5 
6.7 

The  sign + prefixed  to  the  hourly  change  of  declination  indicates 
tions  are  decreasing.   The  sign — indicates  that  north  deolinatJ 

that  north  declinations  are  increasing  and  south  declina- 
ons  are  decreasing  and  south  declinations  Increasing. 
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VENUS,    1887. 


GEBENWICH  MEAK  TIME. 


MAY. 


AppareDt 

Right 
AscoDsioii. 


yoon. 


H  m  8 

4  57  28.56 

5  2  37.57 
5  7  46.97 
5  i2  56.7i 
5  18  6.73 

5  23  16.97 
5  28  27.37 
5  33  37.87 
5  36  48.42 
5  43  58.95 

5  49  9.39 
5  54  19.69 

5  59  29.78 

6  4  39.59 
6  9  49.07 

6  14  58.14 
6  20  6.74 
6  25  14.81 
6  30  22.27 
6  35  29.06 

6  40  35.11 
6  45  40.35 
6  50  44.71 

6  55  48.13 

7  0  50.55 

7  5  51.89 
7  10  52.10 
7  1551.10 
7  20  48.84 
7  25  45.26 

7  30  40.31 
7  35  33.92 


Var.of 
R.A. 
fori 

Hoar. 


Noon. 


+19.867 
19.884 
19.899 
19.919 
19.999 

+19.930 
19.936 
19.939 
19.940 
19.938 

+19.933 
19.995 
19.915 
19.909 
19.887 

+19.869 
19.848 
19.894 
19.797 
19.767 

+19.735 
19.700 
19.669 
19.699 
19.579 

+19.533 
19.484 
19.433 
19.379 
19.393 

+19.964 
+19.903 


Apparent 
Deolination. 


Noon. 

+24'l5l9!'l 
24  25  2.0 
24  34  4.8 
24  42  26.9 

24  50    8.1 

+24  57    8.3 

25  3  27.2 
25  9  4.6 
25  14  0.4 
25  18  14.4 

+25  21  46.5 
25  24  36.7 
25  26  44.9 
25  28  II. I 
25  28  55.4 

+25  28  57.8 
25  28  18.5 
25  26  57.4 
25  24  54.8 
25  22  10.9 

+25  18  45.9 
25  14  40.0 
25  9  53.6 
25  4  26.8 
24  58  20.1 

+24  51  33.8 
24  44  8.2 
24  36  3.9 
24  27  21.3 
24  18    0.7 

+24    8    2.7 

+23  57  27.8 


I 
Var.of 
Decl. 
tor  1    I 

Hour.  |McridUu 
Pasaage. 


Noon. 

+9S.I9 
93.45 
91.77 
90.07! 
18.361 


h  m 
2  21.3 
2  22.5 
2  23.7 
2  24.9 
2  26.1 


+16.64;  2  27.4 
14.99  2  28.6 
13.19     2  29.8 


11.45 
9.71 

+  7.96 
6.99 
4.47 
9.79 

+  0.97 

-  0.77 
9.51 
4.94 
5.97 
7.69 


2  31.0 
2  32.3 

2  33.5 
2  34.7 
2  35.9 
2  37.2 
2  38.4 

2  39.6 
2  40.8 
2  42.0 
2  43.2 
2  44.3 


-  9.40  2  45.5 

11.101  2  46.6 

19.78  2  47.7 

14.45  2  48.8 

16.11 !  2  49.9 


-17.75 
19.38 
90.98 
99.57 
94.14 

-95.69 
-97.99 


2  51.0 
2  52.1 
2  53.1 
2  54.1 
2  55.1 

2  56.1 
2  57.1 


Day  of  tho  MoDth. 


Semidiameter  . 
Hor.  Parallax    . 


let. 

«th. 

nth. 

10th.  31st. 

36th. 

6:h 

7^ 

7'ii 

7:4    7:7 

7:9 

7.1 

7.3 

7.5 

7.7    7.9 

8.2 

Slat. 


8.2 
8.5 


JUNE. 


Apparent 

Eight 
Ascension. 


Noon. 


h  m  8 
7  35  33.92 
7  40  26.06 
7  45  I6.C6 
7  50  5.69 
7  54  53.11 

7  59  38.87 

8  4  22.94 
8  9  5.29 
8  13  45.88 
8  18  24.68 

8  23  1.66 
8  27  36.81 
8  32  10.09 
8  36  41.49 
8  41  10.98 

8  45  38.55 
850  4.17 
8  54  27.82 

8  58  49.48 

9  3    9.14 

9  7  26.79 
9  1 1  42.40 
9  15  55.96 
9  20  7.45 
9  24  16.84 

9  28  24.12 
9  32  29.28 
9  36  32.31 
9  40  33.18 
9  44  31.88 

9  48  28.39 
9  52  22.71 


Var.of 
B.A 
fori 

Honr. 


Noon. 

s  ~ 
+19  903 
19.141 
19.077 
19.010 
11.949 


Apparent 
Declination. 


Noon. 


+23  57  27.8 
23  46  16.6 
23  34  29.5 
23  22  7.2 
2:i    9  10.2 


Var.of 
Ded. 
for  1 

Hoar. 


Noon. 


+11.879 
11.801       22  4134.6 
11.798*     22  26  57.3 
11.654 
11.579 

+11.503 


-97.99 
96.79 
30.90 
31.66 
33.09 


+22  55  39.1    -34.50 
35.88 


22  1 1  47.7 
21  56    6.6 

+21  39  54.6 

11.496  i    2123  12.4 

21   6  a7 

20  48  20.2 

20  30  11.5 


11.348 
11909 
11.189 

+11.106 
11.096  I 
10.944 
10.861  ' 
10.778 

+10.603 
10.606 
10.599 
10.435 
10.347 

+10.959 
10.170 
10.061 
9.991 
9.900 

f  9.809 
+  9.717 


+20  1 1  35.4 
19  52  32.6 
19  33  3.8 
19  13  9.8 
18  52  51.3 

+18  32  9.0 
18  11  3.8 
17  49  36.3 
17  27  47.2 
17  5  37.4 

+16  43  7.6 
16  20  18.6 
15  57  11.2 
15  33  46.3 
15  10  4.5 

+  14  46    6.6 
+  14  21  53.4 


37.93 
38.56 
39.86 

-41.13 
43.38 
43.60 
44.78 
45.93 

-47.06 
48.16 
49.93 
50.97 
51.97 

-69  94 
53.18 
54.10 
54.98 
55.83 

-56.65 
57.43 
68.18 
58.90 
59.58 

-60.94 
-60.86 


Meridian 
Passage. 


2  57.1 
2  58.0 
2  58.9! 

2  59.8 

3  0.6 

3  1.4 

3  2.2 

3  3.0 

3  3.7 

3  4.4 

3  5.1 

3  5.7 

3  6.3 

3  6.9 

3  7.4 

3  7.9 

3  8.4 

3  8.9 

3  9.3 

.3  9.7 

3  lO.I 
3  10.4 
3  10.7 
3  10.9 
3  11.1 

3  11.3 
3  11.4 
3  11.5 
3  11.6 
3  11.6' 

3  11.5, 
3  11.5 


Day  of  the  Mouth. 


Semidiameter    . 
Hor.  Parallax    . 


5th. 


8.5 
8.8 


10th. 


8.9 
9.2 


15th. 


9J2 
9.6 


30th. 


9.6 
10.0 


2ftth. 


SOth. 


10.1 
10.5 


10.6 
jl.O 


NOTS.^Tho  sign  +  iadi<ftkteA  north  declinations;   the  sign  —  indicates  south  doclinotiona. 
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GREEIJWIOH  MEAN  TIME. 

JULT. 

AUGUST. 

i 

I 

1 

Ascension. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
flour. 

Merldiun 
P»«MM?e. 

1 

1 

^siThr 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Pa««ige. 

iVOOft* 

yoon. 

yoon. 

yoon. 

Noon. 

yoon. 

yoon. 

yoon. 

1 

h    m     s 
9  48  28.39 

8 

+9.800 

+14"*  46    6!6 

//     1     h     ni 
-60.94      3  11.5 

, 

h    m     s 
1 1  30  59.23 

s 
+6.479 

0     /     // 
+1  19  38.8 

-64.46 

h    m 
J  51.7 

2 

9  62  22.71 

9.717 

14  2153.4 

60.86*    3  11.5 

2 

11  33  32.79 

6.395 

0  53  57.1 

64.01 

2  50.3 

3 

9  56  14.82 

9.095 

13  57  25.6 

61.45  1    3  11.4 

3 

11  36    2.77 

6.174 

0  28  26.6 

63.59 

2  48.8 

4 

10    0   4.71 

9J5aQ 

13  32  44.0 

69.01 

3  11.3 

4 

1 1  38  29.09 

6.019 

+0    3    8.3 

69.99 

2  47.3 

5 

10    3  52.37 

9.439 

13    7  49.3 

69.54 1    3  11.1 

5 

1140  51.63 

5.850 

-0  21  56.8 

69.41 

2  45.7 

6 

10    7  37.78 

+9.345 

+12  42  42.3 

-63.04      3  10.9 

6 

1143  10.28 

+5.604 

-0  46  47.4 

-6J.79 

2  44.1 

7 

10  1120.95 

9.251 

12  17  23.8 

63.51      3  10.7 

7 

IK  45  24.91 

5.594 

1  1122.5 

61.19 

2  42.4 

8 

10  15    1.85 

9.157 

1 1  51  54.5 

63.94      3  10.5 

8 

1 1  47  35.41 

5.349 

1  35  40.9 

60.40 

2  40.7 1 

9 

10  18  40.49 

9.00B 

1126  15.2 

64.34      3  10.2 

9 

11  4941.64 

5.168 

159  41.5 

59.63 

2  38.91 

10 

10  22  16.84 

8.9C7 

11    0  26.6 

64.71 

3    9.9 

10 

11  51  43.46 

4.969 

2  23  22.8 

58.81 

2  37.0 

11 

10  25  50.8J) 

+8.870 

+10  34  29.5 

-65.05 

3    9.6 

U 

1 1  53  40.72 

+4.789 

-2  46  43.7 

-«7.93 

2  35.0 

12 

10  29  22.61 

8.773 

10    8  24.6 

65.36 

3    9.2 

12 

1 1  55  33.28 

4.500 

3    9  42.8 

57.00 

2  32.9 

13 

10  32  52.00 

8.675 

9  42  12.6 

65.63 

3    8.7 

13 

1 1  57  20.98 

4.384 

3  32  18.8 

56.00 

2  30.7 

14 

10  36  19.04 

8.577 

9  15  54.3 

65.88 

3    8.2 

14 

1 1  59    3.66 

4.179 

3  54  30.3 

54.05 

2  28.4 

15 

10  39  43.71 

8.478 

8  49  30.5 

66.10 

3    7.6 

15 

12    041.16 

3.959 

4  16  15.7 

53.89 

2  26.1 

16 

10  43    5.97 

+8.377 

+  8  23    2.0 

-66.98 

3    7.0 

16 

12    2  13.28 

+3.794 

-4  37  33.2 

-59.63 

2  23.7 

17 

10  46  25.81 

&975 

7  56  29.4 

66.43 

3    6.4 

17 

12    3  39.84 

3.488 

4  58  21.2 

51.36 

2  21.2 

18 

10  49  43.18 

8.179 

7  29  53.5 

66  55 

3    5.7 

18 

12    5    0.62 

3.943 

5  18  37.9 

50.09 

2  18.6 

19 

10  52  58.06 

8.067 

7    3  15.2 

66.64 

3    5.0 

19 

12    6  15.43 

9.990 

5  38  21.6 

48.60 

2  15.9 

20 

10  56  10.39 

7.960 

6  36  35.3 

66.69 

3    4.3 

20 

12   7  24.06 

9.799 

5  57  30.3 

47.10 

2  13.1 

21 

10  59  20.13 

+7.851 

+  6    9  54.5 

-68.71 

3    3.5 

21 

12    8  26.31 

+9.458 

-6  16    1.8 

-45.51 

2  10.2 

22 

11    2  27.25 

7.740 

5  43  13.7 

66.69 

3    2.7 

22 

12    9  21.96 

9.178 

6  33  54.1 

43.83 

2    7.2 

23 

11    5  31.67 

7.697 

5  16  33.8 

66.64 

3    1.8 

23 

12  10  10.78 

1.889 

6  51    4.8 

42.05 

2   4.1 

24 

11    8:)3.35 

7.511 

4  49  55.6 

66.55 

3    0.9 

24 

12  10  52.57 

1.509 

7    7  31.5 

40.17      2    0.8 

25 

1 1  1 1  32.20 

7.399 

4  23  19.9 

66.49 

2  59.9 

25 

12  11  27.12 

1.286 

7  23  11.8 

38.18      1  57.4 

26 

11  1428.16 

+7.971 

+  3  56  47.7 

-66.96 

2  58.9 

26 

12  1154.23 

+0.979 

-7  38    3.2 

-36.09      1  53.9 

27 

11  1721.18 

7.147 

3  30  19.9 

66.06 

2  57.8 

27 

12  12  13.72 

0.650 

7  52    3.1 

33.89      1  50.3 

28 

1120  11.18 

7.019 

3    3  57.4 

65.89 

2  56.7 

28 

12  12  25.41 

+0.391 

8    5   8.9 

31.57 

1  46.6 

29 

1122  58.07 

6.888 

23741.0 

65.54 

2  55.5 

29 

12  12  29.13 

-0.013 

8  17  17.7 

99.14 

1  42.7 

30 

112541.77 

6.753 

2  1131.8 

65.29 

2  54.3 

30 

12  12  24.76 

0.353 

8  28  26.8 

96.59 

1  38.7 

31 

1128  22.19 

+6.615 

+  1  45  30.7 

-64.86 

2  53.0 

31 

12  12  12.17 

-0.697 

-8  38  :i3.3 

-93.93 

1  34.5 

32 

11  30  59.23 

+6.479 

+  1  19  38.8 

-64.46 

2  51.7 

32 

12  11  51.27 

-1.045 

-8  47  34.4 

-21.15 

1 

30.2 

Day  of  the  Month. 

5th. 

10th. 

16th.  ! 

20th. 

35th. 

SOth. 

Day  of  the  Month. 

4ih. 

9th. 

14th. 

lOth. 

2ltb. 

39th. 

Samidiameter    .  . 
Hor.  Parallax    .  . 

ll"2 

lf.8 
12.2 

12.5 
12.9 

13.3 
13.7 

14:1 
14.6 

15:1 
15.7 

Semidiaraeter    .  . 
Hor.  Parallax    .  . 

1(5/J 
16.8 

17.5 
18.1 

1^:9 
19.6 

2d'.5 
21.2 

2*j;2 

23.0 

24".l 
24.9 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  n 

ire  increasing  and  south  declina> 
south  decllnationfl  increasing. 
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VENUS,    1887. 


GREENWICH  MEAN  TIME. 

SGFTEMBEB. 

OCTOBER. 

1 

«M 

O 

1 

1 

Ascension. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Noon. 

Var. 
Dec 
for 
Hod 

of 
1. 

1 
r. 

n. 

Meridiao 
Passage. 

1 

1 

1 

Ascension. 
Noon. 

Va 
R 
fo 
H 

Ni 

r.of 
A. 
rl 
our. 

Apparent 
Declination. 

Noon. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noo^ 

9on. 

Noon. 

b    m     8 
12  11  51.27 

s 
-1.045 

Q        *        II 

-8  47  34.4 

-91.15 

Ii     in 
I  30.2 

h    m     8 
11  2156.48 

s 
-3.365 

0     1     II 
-3  58  32.7 

II 
+50.56 

h    m 
22  37.4 

8 

12  1 1  22.00 

1.394 

8  55  27.3 

18.95 

1  25.8 

2 

1 1  20  39.76 

3.095 

3  38  28.4 

49.75 

22  32.3 

3 

12  10  44.38 

1.74a 

9    2   9.4 

15.94 

1  21.2 

3 

11  19  31.43 

9.670 

3  18  46.6 

48.70 

22  27.5 

4 

12    9  58.42 

9.088 

'9    7  38.1 

19.13 

1  16.5 

4 

11  18  31.76 

9.309 

2  59  32.9 

47.49 

22  22.6 

6 

12    9    4.20 

8.430 

9  II  51.0 

8.99 

1  11.7 

5 

11  17  40.99 

1.997 

2  40  52.1 

45.95 

2218.0 

6 

12   8    1.85 

-2.7C5 

-9  14  45.7 

-5.69 

1    6.8 

6 

11  16  59.29 

-1.546 

-2  22  48.9 

+44.99 

22  13.5 

7 

12   6  51.55 

3.091 

9  16  20.2 

-  9.94 

1     1.7 

7 

11  46  26.79 

1.169 

2    5  27.5 

49.46 

22   9.2 

8 

12    5  33.54 

3.407 

9  16  32.8 

+  1.90 

0  56.5 

8 

11  16    3.53 

0.777 

1  48  51.6 

40.50 

22   5.0 

9 

12   4    8.13 

3.709 

9  I522.I 

4.60 

051. 1 

9 

11  15  49.49 

0.303 

1  33    4.2 

38.49 

22    1.0 

10 

12    2  35.66 

3995 

9  12  47.1 

8.93 

0  45.6 

10 

11  15  44.63 

-0.019 

1  18   8.0 

38.94 

21  57.1 

11 

12    0  56.52 

-4.963 

-9    8  46.9 

+11.78 

0  40.0 

II 

11  15  48.89 

40.366 

-1    4    5.1 

+33.98 

21  5.3.4 

12 

11  59  11.19 

4.510 

9    3  21.5 

15.33 

0  34.3 

12 

II  16    2.14 

0.738 

0  50  57.3 

31.66 

21  49.8 

13 

1 1  57  20.22 

4.734 

8  56  31.3 

18.84 

0  28.5 

13 

11  16  24.24 

1.103 

0  38  45.9 

99.99 

21  46.4 

14 

11  55  24.19 

4.931 

8  48  17.4 

99.30 

0  22.7 

14 

11  16  55.00 

1.460 

0  27  31.9 

96.88 

21  43.2 

15 

1 1  53  23.75 

5.100 

8  38  41.4 

95.68 

0  16.8 

15 

II  17  34.23 

1.809 

0  17  16.1 

94.44 

2l4t).0 

16 

1 1  51  19.63 

-6.939 

-8  27  45.6 

+98.95 

0  10.8 

16 

II  18  21.72 

+9.148 

-0    7  58.7 

+99.00 

2136.9 

17 

1 1  49  12.54 

5.346 

8  15  32.7 

39.00 

\  0      4.6 
^23    58.7 

17 

11  1917.24 

9  477 

+0    0  20.0 

19.56 

21  34.0 

18 

1 1  47    3.26 

5.499 

8    2    6.3 

35.08 

23  52.6 

18 

11  20  20.55 

9.797 

0    7  40.0 

17.19 

2131.2 

19 

1 1  44  52.60 

5.409 

7  47  30.5 

37.88 

23  46.5 

19 

11  21  31.43 

3.107 

0  14    1.6 

14.69 

2128.5 

20 

11  42  41.40 

5.466 

7  31  50.0 

40.46 

23  40.4 

20 

1 1  22  49.64 

3.407 

0  19  25.5 

19.99 

2126.0 

2\ 

1 1  40  30.50 

-5.435 

-7  15  10.3 

+49.81 

23  34.3 

21 

1124  14.93 

+3.697 

+0  23  52.0 

+  9.91 

2123.6 

28 

1 1  38  20.75 

5.370 

6  57  37.2 

44.90 

23  28.2 

22 

1 1  25  47.05 

3.977 

0  27  21.6 

7.56 

2121.3 

2:5 

II  36  13.01 

5.970 

6  39  17.1 

46.79 

23  22.2 

23 

1 1  27  25.78 

4.947 

0  29  55.2 

5.94 

21  19.1 

24 

11  34    8.12 

5.134 

6  20  16.9 

48.95 

23  16.2 

24 

1129  10.89 

4.506 

0  31  33.6 

9.97 

21  17.0 

25 

1 1  32   6.88 

4.964 

6    0  43.4 

49.48 

23  10.3 

25 

1131    2.13 

4.759 

0  32  17.9 

+  0.73 

21  15.0 

26 

II  30  10.09 

-4.763 

-5  40  44.1 

+50.41 

23    4.6 

26 

1 1  32  59.29 

+5.009 

+0  32    9.0 

-  1.46 

21  13.1 

27 

1128  18.47 

4.539 

5  20  26.1 

51.04 

22  59.0 

27 

11  35   2.16 

5.935 

0  31    7.9 

3.69 

21  11.3 

28 

1 1  26  32.70 

4.975 

4  59  56.9 

51.35 

22  53.5 

28 

1137  10.52 

5.460 

0  29  15.7 

5.73 

21    9.6 

29 

1 1  24  53.42 

3.993 

4  39  23.6 

51.38 

22  48.0 

29 

II  39  24.15 

5.678 

0  26  33.2 

7.80 

21    8.0 

30 

112:^21.18 

3.689 

4  18  53.3 

51.11 

22  42.6 

30 

114142.85 

5.883 

0  23    1.7 

9.89 

21    6.4 

31 

11  21  56.48 

-3.385 

-3  58  32.7 

+50.56 

22  37.4 

31 

1  i  44    6.44 

+6.08t 

+0  18  42.4 

-11.78 

21    4.9 

32 

1 1  20  39.76 

-3.095 

-3  38  28.4 

+49.75 

22  32.3 

32 

1 1  46  34.74 

+6.974 

+0  13  36.4 

-13.70 

21    3.4 

Day  of  the  Month. 

Semidiameter   .  . 
Hor.  Parallax    .  . 

8d. 

8th. 
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18th. 
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OBBKNWIOH  yCEAK  TIMB. 

NOVEMBEK. 

DECEMBER. 

1 

•s 

1 

Aaoeusion.* 

Var.of 
K.A. 
fori 

Hour. 

Appareut 
Declination. 

Var. 
Dec 
for 
Hoc 

of 

,1. 

I 
ir. 

n. 

Meridian 
pHsaage. 

1 

1 

A|gareot 
Ascension. 

Var.of 
K.A 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 

Hour. 

Merldiaa 
P~«age. 

Noon. 

Noon. 

Noon. 

Noo 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     a 
11  46  34.74 

8 

O        f         II 

+0  13  36.4 

II 
-13.70 

Ii     m 
21    3.4 

, 

h    m     s 
13  25  30.62 

8 

+  9.648 

O         /        // 

-6  40    9.6 

II 
-AIM 

h    m 
20  45.4 

2 

1149    7.55 

6.459 

0    7  J5.0 

15.57 

21    2.1 

2 

13  29  2:^.05 

9.790 

6  59  26.7 

48.49 

20  45.3 

3 

11  51  44.71 

6.636 

+0    I    9.3 

17.39 

21    0.9 

3 

13  33  17.19 

9.791 

7  18  53.7 

48.89 

20  45.3 

4 

11  54  26.03 

6.806 

-0    6    9.5 

19.16 

20  59.7 

4 

13  37  13.02 

9.861 

7  38  29.6 

49.17 

20  45.4 

5 

11  57  11.35 

6.969 

0  14  10.1 

90.88 

20  58.6 

5 

13  41  10.52 

9.930 

7  58  13.4 

49.48 

20  45.4 

6 

12    0    0.52 

+7.196 

-0  22  51.2 

-99.54 

20  57.5 

6 

13  45    9.66 

+  9.998 

-8  18    4.1 

-49.74 

20  45.5 

7 

12   2  53.37 

7.376 

0  32  11.6 

94.15 

20  56.5 

7 

13  49  10.44 

10.066 

8  38    0.5 

49.96 

20  45.6 

8 

12    5  49.73 

7.480 

0  42  10. 1 

95.71 

20  55.5 

8 

13  53  12.81 

10.139 

8  58    1.8 

50.14 

20  45.7 

9 

12    8  49.47 

7.558 

0  .52  45.3 

97.93 

20  54.6 

9 

13  57  16.77 

10.198 

9  18    6.9 

50.98 

20  45.8 

10 

12  1 1  52.46 

7.691 

1    3  56.1 

98.68 

20  53.8 

10 

14' I  22.30 

10.963 

9  38  14.7 

50.37 

20  45.9 

11 

12  14  58.57 

+7.818 

-1  1541.2 

-30.08 

20  53.0 

11 

14    5  29.39 

+10.398 

-  9  .58  24.3 

-60.49 

20  46.1 

12 

12  18    7.66 

7.941 

1  27  59.3 

31.43 

20  52.3 

12 

14    9  38.03 

10.399 

10  18  34.7 

50.43 

20  46.3 

13 

12  21  19.63 

8.058 

1  40  49.0 

39.79 

20  51.6 

13 

14  13  48.20 

10.455 

10  38  44.9 

50.40 

20  46.6 

14 

12  24  34.35 

8.170 

154    9.3 

33.96 

20  50.9 

14 

14  17  59.88 

10.518 

10  58  53.8 

50.33 

20  46.9 

15- 

12  27  51.73 

8.978 

2    7  58.9 

35.16 

20  50.3 

15 

14  22  13.08 

10.581 

11  19    0.5 

50.99 

20  47.2 

16 

12  31  11.68 

+8.383 

-2  22  16.6 

-36.30 

20  49.7 

16 

14  26  27.77 

+10.644 

-11  39    4.0 

-60.07 

20  47.5 

17 

12  34  34.10 

8.485 

2  37    1.2 

37.40 

20  49.2 

17 

14  30  43.96 

10  706 

11  59    3.4 

49.88 

20  47.9 

18 

12  37  53.90 

8.589 

2  52  11.6 

38.45 

20  48.7 

18 

14  35    1.64 

10.768 

12  18  57.7 

49.65 

20  48.3 

19 

12  41  26.00 

8.676 

3    7  46.6 

39.45 

20  48.2 

19 

14  39  20.79 

10.839 

12  :58  46.0 

49.38 

20  48.7 

20 

12  44  55.34 

8.768 

3  23  45.0 

40.41 

20  47.8 

20 

14  43  41.41 

10.891 

12  58  27.3 

49.07 

20  49.1 

21 

12  48  26.86 

+8.858 

-3  40    5.8 

-41.39 

20  47.4 

21 

14  48    3.51 

+10.959 

-13  18    0.7 

-48.79 

20  49.5 

22 

12  52   0.50 

8.945 

3  56  47.9 

49.18 

20  47.1 

22 

14  52  27.08 

11.014 

13  37  25.3 

48.33 

20  50.0 

2:^ 

12  55  36.20 

9.099 

4  13  50.2 

43.00 

20  46.8 

23 

14  56  52  13 

11.075 

13  56  40.1 

47.90 

20  50.5 

24 

12  59  13.89 

9.111 

4  31  11.6 

43.78 

20  46.5 

24 

15    1  18.66 

11.137 

14  15  44.3 

47.44 

20  51.0 

25 

13    2  53.54 

9.199 

4  48  51.1 

44.51 

20  46.3 

25 

15    5  46.67 

11.198 

14  34  37.0 

46.94 

20  51.5 

26 

13    6  35.11 

+9.S71 

-5    6  47.6 

-45.90 

20  46.1 

26 

15  10  16.15 

+11.959 

-14  53  17.3 

-46.41 

20  52.1 

37 

13  10  18.58 

9.349 

5  25   0.1 

45.84 

20  45.9 

27 

15  14  47.10 

11.390 

15  11  44.3 

45.84 

20  52.7 

28 

13  14    3.89 

9.425 

5  43  27.5 

46.44 

20  45.7 

28 

15  19  19.53 

11.381 

15  29  57.1 

45.93    20  53.3 

29 

13  17  51.02 

9.501 

6    2    9.0 

47.00 

20  45.6 

29 

15  23  5.3.42 

11.449 

15  47  54.9 

44.59    20  54.0 

30 

13  21  39.94 

9.575 

6  21    3.3 

47.59 

20  45.5 

30 

15  28  28.78 

11.503 

16    5  36.8 

43.91 

20  54.7 

31 

13  25  30.62 

+9.648 

-6  40    9.6 

-47.99 

20  45.4 

31 

15  33    5.59 

+11.564 

-16  23    2.0 

-43.19 

20  55.4 

32 

13  29  23.05 

+9.790 

-6  59  26.7 

-48.49 

20  45.3 

32 

15  37  43.87 

+-11.695 

-16  40    9.5 

-49.44 

20  56.1 

Day  of  the  Month. 

2d. 

7th. 

12tb. 

17th. 

22a. 

27th. 

Day  of  the  Month. 

2d. 

7th. 

12th. 

17tl 

u  22d.  9 

17th. 

82d. 

i;:4 

9.8 

Samidiameter   .  . 
Hor.  Parallax    .  . 

18i 
19.S 

.    17.2 

\    17.8 

16.1 
16.6 

i5;o 

15.6 

14.6 

13.7 

Semidiameter   .  . 
Hor.  Parallax    .  . 

12.5 
13.0 

ll'i) 
12.3 

ir.3 

11.7 

lOi 
11.1 

J  10.3 
10.6  1 

9.8 
U.2 

The  algn  +  prefixed  to  the  hourly  change  ot  decliniUion  Indiootes 
tkme  are  decreasing.    The  sl^ — indicates  that  north  declinat 

that  north  docUnaUonsf 
ions  are  decreasing  and 

tfe  increasing  and  south  declina- 
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GEBENWIOH  MEAN  TIME. 

JANUABY. 

FEBRUARY. 

4 

1 

1 

Ascennion. 

Var.of 
R.A. 
fori 
Hour. 

Noon. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Pawage. 

4 

I 
1 

1 

Apparent 

Right 
Aaceusion. 

Noon. 

Var.  of 
RA. 
fori 
Hoar. 

Noon. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 
Paaiage. 

Noon. 

Noon 

Noon. 

Noon. 

Noon. 

h    ni     8 
20  36  20.86 

+8.om> 

-19  48  13^2 

+30.05 

h     m 
1  53.0 

h    m     s 
22  13    6.96 

8 

+7.504 

0     /     // 
-12    7  11.4 

+49.97 

h    m 
127.5 

2 

20  39  34  80 

8.079 

19  36    5.9      30.57 

1  52.3 

2 

22  16   9.33 

7.507 

1 1  49  56.7 

43.95 

126.6 

3 

20  42  48.33 

8.055 

19  23  45.7      31.10 

1  51.6 

3 

22  19    9.29 

7.491 

1 1  32  35.5 

43.58 

125.7 

4 

20  46    1.43 

8.037 

19  11  12.9 

31.63 

1  50.8 

4 

22  22    8.84 

7.473 

11  15    7.9 

43.78 

124.8 

5 

20  49  14.09 

8.019 

18  58  27.6 

39.14 

1  50.1 

5 

22  25    7.98 

7.456 

10  57  34.1 

44.03 

123.8 

6 

20  52  26.31 

+8.000 

-18  45  30.0 

+38.65 

1  49.4 

6 

22  28    6.72 

+7.439 

-10  39  54.5 

+44.97 

122.8 

7 

20  55  38.10 

7.988 

18  32  20.2 

33.1^ 

1  48.6 

7 

22  31    5.07 

7.493 

1022   9.1 

44.50 

1  21.8 

8 

20  58  49.45 

7.964 

18  18  58.6 

33.65 

1  47.9 

8 

22  34    3.03 

7.407 

10    4  18.3 

44.73 

120.9 

9 

21    2    0.36 

7.945 

18    5  25.2 

34.13 

1  47.1 

9 

22  37    0.63 

7.399 

9  46  22.1 

44.95 

1  19.9 

10 

21    5  10.81 

7.9S6 

17  51  40.3 

34.61 

1  46.4 

10 

22  39  57.85 

7.377 

9  28  20.8 

45.15 

1  18.9 

11 

21    8  20.'82 

+7.908 

'17  37  44.0 

+35.08 

145.6 

11 

22  42  54.72 

+7.388 

-  9  10  14.6 

+«5.35 

1  17.9 

12 

21  1 1  30.39 

7.889 

17  23  36.5 

35.54 

1  44.8 

12 

22  45  51.23 

7.347 

8  52    3.8 

45.55 

1  16.9 

13 

21  14  39.51 

7.870 

17    9  18.0 

35.99 

1  44.0 

13 

22  48  47.40 

7.333 

8  33  48.5 

45.73 

1  15.9 

14 

21  17  48.18 

7.858 

16  54  48.8 

36.44 

1  43.2 

14 

22  51  43.23 

7.390 

8  15  28.8 

45.90 

1  14.9 

15 

21  20  56.41 

7.834 

16  40    9.0 

36.88 

1  42.4 

15 

22  54  38.74 

7.306 

7  57    6.0 

46.07 

1  13.9 

16 

21  24    4.20 

+7.815 

-16  25  18.7 

+37  31 

1  41.6 

16 

22  57  33.93 

+7.993 

-  7  38  37.4 

+46JW 

I  12.9 

17 

21  27  11.54 

7.797 

16  10  18.3 

37.79 

1  40.7 

17 

23    0  28.81 

7.980 

7  20    6.0 

46.38 

1  11.8 

18 

21  30  18.44 

7.778 

15  55    7.9 

38.14 

1  39.9 

18 

23    3  23.39 

7.968 

7    131.2 

46.59 

1  10.8 

19 

21  33  24.90 

7.780 

15  39  47.7 

38.54 

139.1 

19 

2:^    6  17.67 

7.955 

6  42  53.1 

46.65 

1    9.8 

20 

21  36  30.92 

7.7« 

15  24  17.9 

38.94 

138.3 

20 

23    9  11.65 

7.943 

6  24  12.0 

46.77 

1    8.7 

21 

21  39  36.50 

+7.793 

-15    8  38.8 

+39.39 

1  37.4 

21 

23  12    5.35 

+7.939 

-  6    5  28.0 

+46.80 

1    7.7 

22 

21  42  41.63 

7.705 

14  52  50.4 

39.70 

1  36.5 

22 

23  14  58.77 

7.990 

5  46  41.4 

46.99 

1    6.6 

23 

21  45  46.33 

7.687 

14  36  53.2 

40.06 

135.7 

23 

23  17  51.92 

7.909 

5  27  52.3 

47.09 

1    5.6 

24 

21  48  50.59 

7.668 

14  20  47.2 

40.43 

1  34.8 

24 

23  20  44.80 

7.198 

5    9    1.0 

47.18 

1    4.5 

25 

215154.41 

7.650 

14    4  32.7 

40.78 

1  33.9 

25 

23  23  37.42 

7.187 

4  50    7.7 

47.96 

]    3.4 

26 

21  54  57.79 

+7.638 

-13  48   9.9 

+41.19 

1  33.0 

26 

23  26  29.80 

+7.177 

-  4  31  12.6 

+47.33 

1    2.4 

27 

21  58    0.74 

7.613 

13  31  39.0 

41.45 

1  32  1 

27 

23  29  21.92 

7.167 

4  12  15.8 

47.30 

1    1.3 

28 

22    1    3.25 

7.595 

13  15    0.3 

41.77 

1  31.2 

28 

23  32  13.80 

7.157 

3  53  17.7 

47.45 

1    0.2 

29 

22    4    5.32 

7.577 

12  58  14.0 

48.08 

1  30.3 

29 

23  35    5.45 

7.147 

3  34  18.4 

47.40 

0  59.2 

30 

22    7    6.96 

7.559 

12  41  20.2 

49.39 

129.4 

30 

23  37  56.87 

7.138 

3  15  18.1 

47.58 

0  58.1 

3! 

22  10    8.17 

+7.548 

-12  24  19.3 

+48.68 

1  28.5 

31 

23  40  48.07 

+7.199 

-2  56  17.0 

+47.56 

0  57.0 

32 

22  13    8.96 

+7.584 

-12    7  11.4 

+48.97 

1  27.5 

32 

23  43  39.07 

+7.191 

-  2  37  15.2 

+47.68 

0  55.9 

Di 
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40 

6th. 
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4.0 
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Ho 
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GEEENWICH  MEAN  TIME. 


MABCH. 


AsceasioD. 

Var.of 
R.A. 
fori 
Hoar. 

Noon. 

Noon. 

h    m     ■ 

8 

23  35    5.45 

+7.147 

23  37  56.87 

7.139 

23  40  48.07 

7.139 

23  43  39.07 

7.181 

23  46  29.86 

7. 112 

23  49  20.46 

+7.104 

23  52  10.87 

7.097 

2355    l.ll 

7.090 

23  57  51.19 

7.083 

0    041.12 

7.077 

0    3  30.90 

+7.079 

0    6  20.55 

7.066 

0    9  10.08 

7.061 

0  1 1  59.49 

7.057 

0  14  48.80 

7.053 

0  17  38.01 

+7.040 

0  20  27.14 

7.045 

023  16.19 

7.049 

0  26    5.16 

7.039 

0  28  54.08 

7.037 

0  3142.94 

+7035 

0  34  31.75 

7.033 

0  37  20.52 

7.031 

0  40    9.25 

7.030 

0  42  57.96 

7.099 

0  45  46.64 

+7.098 

0  48  35.30 

7.097 

0  5123.95 

7.097 

0  54  12.60 

7.097 

0  57    1.25 

7.097 

0  59  49.90 

+7.097 

1    2  38.57 

+7.098 

Appareot 
Deolinaiion. 


Noon. 


-3  34  18.4 
3  15  18.1 
2  56  17.0 
2  37  15.2 
2  18  13.1 

-1  59  10.8 

1  40  8.4 

I  21  6.1 

1    2  4.2 

0  43  2.8 

-0  24    2.1 

-0    5    2.2 

+0  13  56.7 

0  32  54.3 

0  51  50.5 

+1  10  45.2 

1  29  .38.2 

1  48  29.2 

2  7  18.1 

2  26    4.8 

+2  44  49.0 

3  3  30.6 
3  22  9.3 
3  40  45.1 

3  59  17.8 

+4  17  47.0 

4  36  12.8 

4  54  34.8 

5  12  53.0 
5  31    7.1 

+5  49  17.0 
+6    7  22.5 


Var.of 
Decl. 
fori 
Hour. 


Noon. 

It 
+47,49 
47.53 
47.56 
47.58 
47.50 

+47.60 
47.60 
47.50 
47.57 
47.64 

+47.51 
47.4? 
47.43 
47.37 
47.31 

+47.94 
47.17 
47.08 
46.99 
46.89 

+46.79 
46.67 
46.55 
46.43 
46.99 

+46.15 
46.00 
45.84 
45.67 
45.50 

+45.39 
+45.14 


Meridiiui 

PHUIIge. 


h 

0  59.2 
0  58.1 
0  57.0 
0  55.9 
0  54.8 

0  53.7 
0  52.6 
0  51.5 
0  50.4 
0  49.3 

0  48.1 
0  47.0 
0  45.9 
0  44.8 
0  43.7 

0  42.6 
0  41.4 
0  40.3 
0  39.2 
0  38.1 

0  36.9 
0  35.8 
0  34.7 
0  33.6 
0  32.4 

0'!J1.3 
0  30.2 
0  29.0 
0  27.9 
0  26.8 

0  25.6 
0  24.5 


APRIL. 


Day  of  the  Month. 


Semidiameter  .  .  . 
Horizontal  Parallax 


2d. 

7th. 

12t)L 

17th. 

22d. 

isi 

2:1 

2:1 

i.\ 

3.8 

3.7 

3.7 

3.7 

3.7 

27tb. 


2.1 
3.7 


Apparent 

Rigfat 
Ascension. 


Noon. 

b  ui  8 
1  2  38.57 
I  5  27.26 
1  8  15.97 
1  11  4.72 
1  13  53.52 

1  16  42.37 
I  19  31.28 
I  22  20.25 
1  25  9.30 
1  27  58.43 


Var.of 
RA. 
fori 
Hoar. 


Noon. 


+7.098 
7.099 
7.031 
7.039 
7.034 

+7.037 
7.039 
7.049 
7.045 
7.049 


I  30  47.65  +7.053 

1  33  36.97  7.057 

1  36  26.39  j  7.009 

1  39  15.93  7.067 

1  42    5.59  7.079 


1  44  55.37 
1  47  45.28 
1  50  35.32 
1  53  25.49 
1  56  1.0.80 

1  59  6.26 

2  1  56.87 
2  4  47.62 
2  7:W.52 
2  10  29.58 

2  13  20.79 
2  16  12.16 
2  19  3.68 
2  21  55.37 
2  24  47.23 

2  27  39.25 
2  30  31.43 


+7.077 
7.089 
7.068 
7.094 
7.100 

+7.106 
7.112 
7.118 
7.194 
7.131 

+7.137 
7.144 
7.150 
7.157 
7.164 

+7.171 
+7.178 


Apparent 
Declination. 


Noon. 

+  6    7  22.5 
6  25  23.5 

6  43  19.8 

7  1  11.2 
7  18  57.6 

+  7  36  38.8 

7  54  14.6 

8  1 1  45.0 
8  2J)    9.8 

8  46  28.8 

+  9    341.8 

9  20  48.8 
9  37  49.6 
9  54  44.1 

ion  32.1 

+  10  28  13.4 

10  44  48.0 

11  I  15.6 
11  17  36.2 

1 1  .33  49.5 

+1 1  49  55.5 

12  5  53.9 
12  21  44.7 
12  37  27.7 

12  53    2.8 

+13    8  29.8 

13  23  48.5 
13.38  58.8 

13  54    0.7 

14  8  53.9 

+  14  23  38.3 
+14  38  13.9 


Var.of 
Decl. 
fori 

Honr. 


Noon. 


+45.14 
44.94 
44.74 
44.53 
44.39 

+44.11 
43.89 
43.65 
43.41 
43.17 

+49.99 
49.66 
49  40 
49.13 
41.86 

+41.58 
4130 
41.00 
40.70 
40.40 

+40.09 
39.78 
39.45 
39.13 
38.79 

+38.45 
38.11 
37.75 
37.40 
37.03 

+36.67 
+36.99 


Meridian 
Passage. 


0  24.5 
0  23.4 
0  22.2 
021.1 
0  20.0 

0  18.9 
0  17.7 
0  16.6 
0  15.5 
0  14.4 

0  13.2 
0  12.1 
0  11.0 
0  9.9 
0    8.8 

0  7.7 

0  6.6 

0  5.5 

0  4.3 

0  3.2 

I 
0    2. 
J  °    '• 

}23  M  .9i 

23  58.9 
2:}  57.8 ! 
23  56.7 

23  55.6 
2354.5' 
2:1  53.4 
23  52.3 ' 
23  51.3 

23  50.2 
23  49.1 


Day  of  the  It^onth. 


Semidiameter 
Her.  Parallax 


1st. 

6th. 

11th. 

l«th. 
i'A 

21st. 

2.1 

2.1 

2:1 

3.7 

3.7 

3.6 

3.6 

3.6 

2«tb. 


2.1 
3.6 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  deolinationa  are  increasing  and  sonth  declina- 
tkma  are  deoreaaing.    The  sign  ~  indicates  that  north  declinations  are  decreasing  and  sonth  declinations  increasing. 
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MARS,    1887. 


GEEENWIOH  MEAN  TIME. 

MAY. 

JUNE. 

o 

1 

Aaoension. 

V( 
B 

f 
B 

w.of 
LA. 
orl 
our. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
flour. 

Meridian 
Paange. 

5 

1 

Apparent 

Sght 
As^nsioD. 

Var.of 
R.A 
fori 

floor. 

Apparent 
Declination. 

Var.of 
Ded. 
fori 

Hoar. 

Meridian 
PftsMge. 

Noon. 

oon. 

Noon. 

Noon. 

Noon: 

Jfoon. 

Nwm. 

Noon. 

1 

h    m     8 
2  27  39.25 

A 

+7.171 

0     /      // 
+  14  23:]8.3 

+36.67 

h     m 
23  50.2 

, 

h    m     8 
3  58    2.26 

8 

+7.398 

0     1     II 
+20  37  57.1 

-Ha.03 

k    m 
23  18.5 

2 

2  30  31.43 

7.178 

14  :\&  1.3.9 

36.99 

2.3  49.1 

2 

4    0  59.87 

7.403 

20  47    3.9 

99.53 

2317.5 

3 

2  33  23.79 

7.185 

14  52  40.5 

35.99 

23  48.1 

3 

4    3  57.61 

7.408 

20  56  58.7 

99.03 

23  16.5} 

4 

2  36  16.32 

7.199 

15    6  57.9 

35.53 

23  47.0 

4 

4    6  55.47 

7.413 

21    4  41.4 

91.53 

23  15.5 

5 

2  39    9.03 

7.900 

15  21    6.0 

35.14 

2:^  45.9 

5 

4    9  53.45 

7.418 

21  13  12.0 

91.09 

2314.6 

6 

2  42    1.92 

+7.908 

+  15  35    4.8 

+34.75 

23  44.9 

6 

4  12  51.54 

+7.498 

+21  21  30.3 

+90J}r 

23  13.6 

7 

2  44  54.99 

7.915 

15  48  54.0 

34.35 

23  43.8 

7 

4  15  49.76 

7.498 

21  29  36.4 

90.00 

23  12.6 

8 

2  47  48.25 

7.993 

16    2  33.7 

33.95 

23  42.8 

8 

4  18  48.08 

7.439 

21  .37  30.2 

19.48 

23  11.6 

9 

2  50  41.70 

7.931 

16  16    3.7 

33.54 

23  41.7 

9 

4  21  46.51 

7.437 

21  45  11.6 

18.97 

2310.7 

10 

2  53  35.34 

7.939 

16  29  23.9 

33.13 

23  40.7 

10 

4  24  45.04 

7.441 

21  52  40.6 

18.45 

23   9.7 

n 

2  56  29.17 

+7.947 

+  IG42  34.I 

+39.79 

23  39.7 

11 

4  27  43.66 

+7.445 

+2159  67.1 

+17.93 

23    8.8 

13 

2  59  23.20 

7.955 

16  55  34.3 

39.30 

23  38.6 

12 

4  30  42.38 

7.448 

22    7    1.2 

17.41 

23    7.8 

13 

3    2  17.42 

7.963 

17    8  24.4 

31.87 

23  37.6 

13 

4  33  41.17 

7.451 

22  13  52.7 

16.88 

23   68 

U 

3    511.84 

7.979 

17  21    4.2 

31.44 

23  36.5 

14 

4  36  40.04 

7.454 

22  20  31.7 

16.36 

23   5.9 

15 

3    8   6.46 

7.980 

17  33  33.8 

31.01 

23  35.5 

15 

4  39  38.98 

7.457 

22  26  66.1 

15.64 

23    4.9 

16 

3  11    1.27 

+7.988 

+17  45  52.8 

+30.58 

23  34.5 

16 

4  42  37.97 

+7.459 

+22  3:ni.8 

+16.31 

23   4.0 

17 

3  13  56.27 

7.996 

17  58    1.4 

30.13 

23  33.6 

17 

4  45  37.02 

7.461 

22  39  12.9 

14.78 

23   3.0 

18 

3  16  51.47 

7.304 

18    9  59.3 

99.69 

23  32.5 

18 

4  48  36.11 

7.463 

22  45    1.2 

14.95 

23    2.1 

19 

3  19  46So 

7.319 

18  21  46.4 

99.94 

23  31.4 

19 

4  51  35.24 

7.464 

22  50  36.8 

13.73 

23    1.1 

20 

3  22  42.42 

7.319 

18  33  22.7 

98.78 

2:j  30.4 

20 

4  54  34.38 

7.464 

22  55  59.7 

13.19 

23   0.1 

21 

3  25  38.18 

+7.397 

+  18  44  48.0^+98.33 

23  29.4 

21 

4  57  33.53 

+7.465 

+23    1    9.7 

+19.65 

22  69.2 

22 

3  28  34.11 

7.334 

18  56    2.3 

97.86 

23  28.4 

22 

5    0  32.68 

7.465 

23    6    7.0 

19.19 

22  58.2 

23 

3  31  30.21 

7.341 

19    7    5.4 

97.40 

23  27.4 

23 

5    3  31.83 

7.464 

23  10  51.4 

11.56 

22  57.3 

24 

3  34  26.49 

7.348 

19  17  57.3 

96.99 

2:i  26.4 

24 

5    6  30.95 

7.463 

23  15  22.9 

11.06 

22  56.3 

25 

3  37  22.93 

7.355 

19  28  37.9 

96.45 

23  25.4 

25 

5    9.30.04 

7.469 

23  1941.6 

10.51 

22  65.3 

26 

3  40  19.53 

+7.389 

+  19  39    7.1 

+95.97 

23  24.4 

26 

5  1229.10 

+7.460 

+23  23  47.5 

+  9.97 

22  54.4 

27 

3  43  16.28 

7.368 

19  49  24.7 

95.49 

23  23.4 

27 

5  15  28.11 

7.458 

23  27  40.5 

9.44 

22  53.4 

28 

3  46  13.19 

7.374 

I9  59:J0.7 

95.01 

23  22.4 

28 

5  18  27.07 

7.455 

23  3120.6 

8.90 

22  52.5 

29 

3  49  10.24 

7.380 

20    9  25.0 

94.59 

23  21.4 

29 

5  2125.97 

7.453 

23  34  47.9 

8.37 

2251.5 

30 

3  52    7.44 

7386 

20  19    7.6  !    94.03 

23  20.5 

30 

5  24  24.79 

7.449 

23  38    2.2 

7.83 

22  50.5 

31 

3  55    4.78 

+7J99 

+20  28  38.3    +93.63 

23  19.5 

31 

5  27  23.53 

+7.446 

+23  41    .3.8 

+  7.30 

22  49.6 

32 

3  58    2.26 

+7.398 

+20  37  57.1    +93.03 

1 

23  18.5 

32 

6  30  22.18 

+7.449 

+23  43  62.6 

+  6.78 

22  48.6 

Day  of  the  Month.  • 

1st. 

•th. 

nth. 

l«tl 

.  2i8t.  a 

•th. 

list. 

Day  of  the  Month. 

5th 

10th. 

15th. 

lOth. 

35th. 

SOtli. 

Semidiameter  .  . 
Hor.  Parallax    .  . 

2:1 
3.6 

2:1 
3.6 

2:0 
3.6 

2.(\ 
3.(] 

1  2;b 
»  3.6 

2.0 
3.6 

2.0 
3.6 

Set 
Ho 

Didiameter    .  . 
r.  Parallax    .  . 

ii:o 

3.6 

2:0 
3.6 

*i:o 
3.6 

si:o 

3.6 

si:o 

3.6 

ti:o 

3.6 

KOTB.— Th< 

B  sign  +  indicates  north  declinations ; 

the  sign  —  indicates  soath  declinatioiis. 

MARS,    1887. 
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GREENWICH  MEAN  TIME. 

JULT. 

AUGUST. 

i 
1 

1 

Aaeension. 

Var.of 
B.A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 
Hoar. 

Meridian 

1 
1 

Ascension. 

Var.of 
RA. 
for  1 
Hoar. 

Decl^DaUon. 

Var.of 
Ded. 
fori 
Hoar. 

Meridian 
PssMtge. 

~h    in 
22  18.2 

Nwtn, 

i^OOfl. 

Noon. 

Nwm, 

Nwm. 

Nwm. 

+233 

an. 

Nwtn. 
-  8.61 

1 

h    ni     a 
5  27  23.53 

s 
+7.446 

+2341'   3!8 

ti 
+7.30 

h    m 
22  49.6 

, 

h    m     s 
6  58  19.33 

8 

+7.160 

1  27.2 

3 

5  30  22.18 

7.44a 

23  43  52.5 

6.76 

22  48.6 

2 

7    1  11.01 

7.146 

23  27  57.6 

8.97 

22  17.1 

3 

6  33  20.74 

7.438 

23  46  28.3 

6.93 

22  47.6 

3 

7    4    2.32 

7.131 

n  24  16.8 

9.43 

22  16.0 

4 

5  36  19.19 

7.433 

23  48  51.3 

5.69 

27  46.7 

4 

7    6  53.28 

7J16 

23  20  25.0 

9.80 

22  14.9 

6 

5  39  17.53 

7.496 

23  51     1.5 

6.16 

22  45.7 

5 

7    9  43.89 

7.101 

23  16  22.2 

10.34 

22  13.8 

6 

5  42  15.76 

+7.«3 

+23  52  59.0 

+4.63 

22  44.7 

6 

7  12  34.12 

+7.086 

+23  12   8.5 

-10.79 

22  12.7 

7 

5  45  13.86 

7.418 

23  54  43.8 

4.10 

22  43.8 

7 

7  15  23.99 

7.070 

23    7  44.0 

11.94 

22  11.6 

8 

5  48  11.82 

7.419 

23  66  15.8 

3.57 

22  42.8 

8 

7  18  13.48 

7.064 

23    3   8.9 

11.69 

22  10.5 

9 

5  51    9.64 

7.406 

23  57  35.2 

3.04 

2241.8 

9 

7  21    2.59 

7.038 

22  58  23.1 

19.13 

22   9.3 

10 

5  54    7.32 

7.400 

23  5841.9 

9.68 

22  40.8 

10 

7  23  51.31 

7.099 

22  53  26.9 

19.67 

22   8.2 

11 

5  57    4.85 

+7.383 

+23  59  36.0 

+1.99 

22  39.8 

11 

7  26  39.65 

+7.006 

+22  48  20.2 

-19.99 

22   7.1 

12 

6   0   2.21 

7.386 

24    0  17.5 

1.47 

22  38.8 

12 

7  29  27.59 

6.980 

22  43    3.2 

13.49 

22    5.9 

13 

6    2  59.38 

7.379 

24    0  46.4 

0.95 

22  37.8 

13 

7  32  15.12 

6.979 

22  37  :16.0 

13.84 

22    4.7 

14 

6    5  56.38 

7.371 

24    1    2.9 

+0.43 

22  36.8 

14 

7  35   2.24 

6.965 

22  31  58.7 

14.96 

22   3.6 

15 

6    8  53.18 

7.389 

24    1    7.0 

-0.09 

22  35.8 

15 

7  37  48.95 

6.037 

22  2611.5 

14.67 

22    2.4 

16 

6  11  40.77 

+7.354 

+24    0  58.7 

-0.60 

22  34.8 

16 

7  40  35.23 

+6.919 

+22  20  14.3 

-15.09 

22    1.2 

17 

6  14  46.15 

7.345 

24    0  38.0 

1.19 

22  33.8 

17 

7  43  21.08 

6.901 

22  14    7.4 

15.49 

22   0.1 

18 

6  17  42.30 

7.335 

24    0    5.0 

1.63 

22:i2.8 

18 

7  46    6.50 

6.883 

22    7  50.8 

15.89 

21  58.9 

19 

6  20  38.22 

7.395 

23  59  19.8 

9.14 

2231.8 

19 

7  48  51.49 

6.866 

22    1  24.6 

16.99 

21  57.7 

20 

6  23  33.90 

7.314 

23  58  22.4 

9.64 

22  30.8 

20 

7  51  36.03 

6.846 

21  54  49.1 

16.68 

21  56.5 

21 

6  26  29.31 

+7.303 

+23  57  12.9 

-3.15 

22  29.8 

21 

7  54  20.12 

+6.897 

+21  48    4.2 

-17.06 

21  55.2 

22 

6  29  24.46 

7.999 

23  55  51.3 

3.65 

22  28.7 

22 

7  57    3.75 

6.808 

21  41  10.1 

17.44 

21  54.0 

23 

6  32  19.33 

7.980 

23  54  17.7 

4.15 

22  27.7 

23 
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+0.408 

-12    8  3.5.2 

-1.53 

17   7.1 

7 

14    5  14.24 

1.179 

11  23  53.1 

5.80 

18  55.5 

7 

14  15   9.34 

0.379 

12    9  10.1 

1.38 

17    3.3 

8 

14    5  42.29 

1.158 

1 1  26  10.6 

5.67 

18  52.1 

8 

14  15  18.08 

0.350 

12   941.4 

1.93 

16  59.5 

9 

14    6    9.81 

1.136 

1128  25.0 

5.54 

18  48.6 

9 

14  15  26.12 

0.390 

12  10    9.1 

1.08 

16  65.7 

10 

14    6  36.80 

1.113 

1 1  30  36.4 

5.41 

18  45.1 

10 

14  15  33.45 

0.991 

12  10  33.1 

0.93 

16  51.9 

11 

14    7   3.26 

•fl.091 

-1 1  32  44.6 

-^.98 

18  41.6 

11 

14  15  40.07 

+0.981 

-12  10  53.4 

-0.77 

16  48.0 

12 

14    7  29.18 

1.068 

1 1  34  49.6 

5.14 

18  38.1 

12 

14  15  45.97 

0J33i 

12  11  10.1 

0.69 

16  44.3 

13 

14    7  51.54 

1.045 

1136  51.4 

5.01 

18  34.6 

13 

14  1551.15 

0.90) 

12  1123.0 

0.47 

16  40.3 

14 

14    8  19.35 

1.099 

1 1  38  50.0 

4.87 

1831.0 

14 

14  15  55.61 

0.171 

12  11  .32.3 

.     0.31 

16  36.5 

15 

14    8  43.60 

0.908 

1 1  40  45.3 

4.73 

18  27.5 

15 

14  15  59.35 

0.140 

12  1 1  37.9 

-0.15 

16  32.6 

16 

14    9    7.27 

+0.974 

-1142  37.3 

-4.60 

18  24.0 

16 

14  16    2.35 

+0.110 

-12  1 1  39.7 

0.00 

16  28.7 

17 

14    9  30.36 

0.950 

1144  26.1 

4.46 

18  20.4 

17 

14  16    4.62 

0.070 

12  11  37.9 

,+0.15 

16  24.8 

18 

14    9  52.87 

0.094 

11  46  11.5 

4.39 

18  16.8 

18 

14  16    6.16 

0.049 

12  1132.3 

0.31 

16  20.9 

19 

14  10  14.78 

0.900 

1 1  47  53.7 

4.18 

18  13.2 

19 

14  16    6.97 

+0.018 

1211  23.0 

0.47 

16  17.0 

20 

14  10  36.08 

0.875 

1 1  49  32.3 

4.04 

18    9.7 

20 

14  16    7.03 

-0.013 

12  11  10.0 

0.89 

16  13.0 

21 

14  10  56.78 

+0.840 

-1151    7.6 

-^.00 

18   6.1 

21 

14  16   6.36 

-0.043 

-12  10  53.3 

+0.78 

16    9.1 

22 

14  11  16.86 

0.893 

1 1  52  39.5 

3.76 

18   2.5 

22 

14  16   4.95 

0.074 

12  10  32.8 

0.03 

16    5.1 

23 

14  1136.31 

0.797 

1 1  54    8.0 

3.61 

17  58.9 

23 

14  16    2.82 

0.105 

12  10   8.7 

1.08 

16    1.1 

24 

14  1155.13 

0.771 

1 1  55  32.9 

3.47 

17  55.2 

24 

14  15  59.94 

0.135 

12   9  40.9 

1.94 

15  57.1 

25 

14  12  13.31 

0.744 

1 1  56  54.4 

3.39 

17  51.6 

25 

14  15  56.33 

0.166 

12   9   9.4 

1.38 

15  53.1 

26 

14  12  30.85 

+0.717 

-115812.4 

-«.18 

17  47.9 

26 

14  15  51.99 

-0.196 

-12   8  34.3 

+1.54 

15  49.2 

27 

14  12  47.74 

0.690 

1 1  59  26.9 

3.03 

17  44.3 

27 

14  15  46.92 

0.996 

12    7  55.5 

1.69 

15  45.1 

28 

14  13    3.98 

0.663 

12   0  37.9 

9.88 

17  40.6 

28 

14  1541.13 

0.956 

12    7  13.1 

1.84 

1541.1 

29 

14  13  19.56 

0.635 

12    1  45.2 

9.73 

17  37.0 

29 

14  15  34.62 

0.986 

12    6  27.1 

1.99 

15  37.0 

30 

14  13  34.47 

0.607 

12   2  49.1 

9.59 

17  33.2 

30 

14  15  27.39 

0.316 

12    5  37.5 

.9.14 

15  33.0 

31 

14  13  48.72 

+0.579 

-12    3  49.3 

-9.44 

17  29.5 

31 

14  15  19.46 

-0.346 

-12    4  44.3 

+4.98 

15  28.9 

32 

14  14    2.29 

+0.551 

-12   4  46.0 

-9.99 

17  25.8 

32 

14  15  10.81 

-0.375 

-12    3  47.6 

+9.43 

15  24.8 

Day  of  the  Month. 

Ifit. 

nth. 

91st. 

Slst. 

Day  of  the  Month. 

1st. 

nth. 

91st. 

Slat. 

Polar  Semidian 
Horizontal  Pan 

later  .  . 
illax  .  . 

idU 
1.5 

16:^ 

1.6 

17:^ 

1.6 

17:9 
1.7 

Po 
He 

lar  Semidian 
»rizontal  Par 

leter  .  . 
ftllax  .  . 

17.9 
1.7 

18.5 
1.7 

li/j 
1.8 

i9;6 

1.8 

K 

on.— The  eign  +  indicates  north  dedinatiooa ; 

the  sign  —  in 

dicates  aoath  declinations. 
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GEBBlirWlOH  MEAK  TIMB. 

• 

MARCH. 

APRni. 

1 
^ 

«* 

Aecensioo. 

Var.of 
B.A. 
fori 
Honr. 

Apparent 
DeoQnation. 

Var.of 
Decl. 
fori 
Hour. 

Ueridian 
PaM»g«. 

4 

1 

Aeoeneion. 

Var.of 
RA. 
fori 
Honr. 

Apparent 
DeollnaiioD. 

Var.of 
Decl. 
fori 
Honr. 

Meridisn 
Psaisge. 

Koon. 

Noon, 

Noon, 

Noon. 

Noon, 

Noon, 

Noon. 

i^oon. 

1 

h    m     a 
14  15  34.62 

8 

-12    627ri 

+1.99 

b    ni 
15  37.0 

h    m     ■ 
14    6  51.48 

n 
-1.061 

-if  16    6!'5 

+5.78 

h    m 
13  26.3 

8 

14  I5  27.:^9 

0.316 

12   5  37.5 

9.14 

15  33.0 

2 

14    6  26.07 

1.067 

11  13  46.9 

5.86 

13  21.9 

3 

14  15  19.46 

0.346 

12    4  44.3 

9.98 

15  28.9 

3 

14    6    0.28 

1.089 

11  1 1  25.5 

5.93 

13  17.6 

4 

14  15  10.81 

0.37ft 

12    3  47.6 

9.43 

15  24.8 

4 

14    534.14 

1.096 

11    9    2.4 

6.00 

13  13.2 

5 

14  15    1.46 

0.404 

12   2  47.5 

9.58 

15  20.7 

5 

14    5    7.66 

1.110 

11    6  37.6 

6.07 

13    8.8 

6 

14  14  51.42 

-0.433 

-12    1  43.9 

+9.79 

15  16.6 

6 

14    4  40.87 

-1.193 

-11    4  11.3 

441.13 

13    4.5 

7 

14  14  40.69 

0.461 

12   0  36.8 

9.86 

15  12.5 

7 

14    4  13.77 

1.135 

1 1     1  43.5 

6.19 

13    0.1 

8 

14  14  29.27 

0.400 

1 1  59  26.4 

3.00 

15   8.4 

8 

14    3  46.39 

1.146 

10  59  14.4 

6.94 

12  55.7 

9 

14  14  17.17 

9.518 

1158  12.6 

3.14 

15    4.2 

9 

14    3  18.74 

1.157 

10  56  44.1 

6.99 

12  51.2 

10 

14  14    4.40 

0.546 

11  56  55.4 

3.98 

15   0.1 

10 

14    2  50.84 

1.167 

10  54  12.5 

6.34 

12  46.8 

II 

14  13  50.96 

-0.574 

-11  55  34.9 

+3.49 

14  55.9 

11 

14    2  22.71 

-1.176 

-10  51  40.0 

+6.38 

12  42.4 

12 

14  13  36.86 

0.601 

11  54  11.2 

3.55 

14  51.7 

12 

14    154.38 

1.185 

10  49    6.4 

6.49 

12  38.1 

13 

14  13  22.11 

0.098 

1 1  52  44.2 

3.60 

14  47.6 

13 

14    125.85 

1.199 

10  46  32.0 

6.45 

12  33.7 

14 

14  13   6.72 

0.666 

11  51  14.1 

3.89 

14  43.4 

14 

14    0  57.15 

1.199 

10  43  56.8 

6.48 

12  29.3 

15 

14  12  50.69 

0.681 

1149  40.8 

3.96 

14  39.2 

15 

14    0  28.30 

1.905 

10  41  21.0 

6.50 

12  24.9 

16 

14  12  34.03 

-0.707 

-11  48   4.3 

+4.08 

14  34.9 

16 

13  59  59.32 

-1.910 

-10  38  44.7 

+6.69 

12  20.5 

17 

14  12  16.75 

0.733 

1 1  46  24.9 

4.91 

14  30.7 

17 

13  59  30.23 

1.915 

10  36    7.8 

6.54 

12  16.1 

18 

14  1158.86 

0.758 

1 1  44  42.4 

4.33 

14  26.5 

18 

13  59    1.04 

1.918 

10  33  30.7 

6.55 

12  11.6 

19 

14  1140.37 

0.783 

1 1  42  57.0 

4.45 

14  22.2 

19 

13  58  31.78 

1.990 

10  30  53.3 

6.56 

12    7.2 

20 

14  1121.29 

0.807 

1141    8.6 

4.67 

14  18.0 

20 

13  58   2.48 

1.2B9 

10  28  15.9 

6.56 

12    2.8 

21 

14  11     1.63 

-0.831 

-1139  17.4 

+4.69 

14  13.7 

21 

13  57  33.15 

-1.999 

-10  25  38.5 

+8.56 

11  58.4 

22 

14  10  41.42 

0.854 

1 1  .37  23.4 

4.80 

14    9.5 

22 

13  57    3.81 

1.999 

10  23    1.2 

6.55 

11  54.0 

23 

14  10  20.65 

0.876 

1 1  35  26.7 

4.99 

14    5.2 

23 

13  56  34.49 

1.991 

10  20  24.1 

6.54 

1 1  49.5 

24 

14    9  59.35 

0.800' 

1 1  33  27.3 

5.03 

14    0.9 

24 

13  56    5.20 

1.910 

10  17  47.4 

6.59 

11  45.1 

25 

14    9  37.52 

O.ttO 

11  31  25.4 

5.13 

13  56.6 

25 

13  55  35.98 

1.916 

10  15  11.2 

6.50 

1 1  40.7 

26 

14    915.18 

-0.941 

-1129  21.0 

+5.93 

13  52.3 

26 

13  55   6.83 

-1.919 

-10  12  35.5 

+«.47 

1136.3 

27 

14    8  52.37 

0.961 

11  27  14.2 

5.33 

13  48.0 

27 

13  54  37.78 

1.908 

10  10    0.6 

6.44 

11  31.9 

28 

14    8  29.07 

0.980 

1125    5.0 

5.43 

13  43.7 

28 

13  54    8.86 

1.909 

10    7  26.5 

6.40 

1 1  27.5 

29 

.14    8   5  32 

0.999 

1 1  22  53.5 

5.59 

13  39.3 

29 

13  53  40.08 

1.196 

10    4  53.4 

6.36 

1 1  23.0 

30 

14    741.13 

1.017 

1120  39.9 

5.61 

13  35.0 

30 

13  53  11.46 

1.180 

10    2  21.3 

6.31 

11  18.6 

31 

14    7  16.51 

-1.034 

-11  18  24.2 

+5.70 

13  30.6 

31 

13  52  43.02 

-1.181 

-  9  59  50.4 

+6.96 

11  14.2 

32 

14    6  51.48 

-1.061 

-11  16    6.5 

• 

+5.78 

13  26.3 

32 

13  5214.78 

-1.179 

-  9  57  20.7 

+6.90 

11    9.8 

Daj  of  the  Month. 

1st. 

11th. 

Slet. 

Slat. 

Day  of  the  Month. 

l8t 

llth. 

91st. 

Slst. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

i<j:5 

1.8 

2o'.b 

1.9 

20'^ 
1.9 

20"9 
2.0 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

20:9 

2.0 

21'X) 
2.0 

2r.2 
2.0 

2.0 

The  sign  •}- prefixed  to  the  ] 
tkma  are  decreaaiiig.   Tl 

lie  increasing  and  sonth  decline 
sonth  declinations  increasing. 

1 
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GEBBNWIOH  MEAN  TIME. 

MAY. 

JUNE. 

1 

o 

1 

Ascension. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
Bed. 
fori 

Hour. 

MendiHu 
Passage. 

1 

1 

Ascension. 

Var.of 
ILA 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
DecL 
fori 

Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Nowi. 

Jfoon. 

Noon. 

Noon. 

1 

h    m     8 
13  52  43.08 

8 

-1.I8I 

O         t         II 

-9  59  50.4 

II 
+6.86 

h    m 
11  14.8 

1 

h    m     8 
13  41    0.74 

s 
-0.615 

O        1        II 

-8  59  58.8 

43.87 

b    m 
9    0.8 

2 

13  5814.78 

1.173 

9  57  80.7 

6.80 

11    9  8 

8 

13  40  46.29 

0.589 

8  58  51.8 

8.71 

6  56.6 

3 

13  51  46.76 

1.163 

9  54  58.5 

6.14 

11    5.4 

3 

13  40  32.47 

0.563 

8  57  48.5 

3.56 

8  52.5 

4 

13  51  18.98 

1.153 

9  58  25.7 

6.08 

11     1.1 

4 

13  40  19.27 

0.536 

8  56  48.9 

3.41 

8  48.4 

5 

13  50  51.45 

1.141 

9  50    0.5 

6.01 

10  56.7 

5 

13  40   6.71 

0.510 

8  55  53.0 

8.35 

8  44.8 

6 

13  60  84.19 

-1.130 

-9  47  36.9 

+5.94 

10  52.3 

6 

13  39  54.78 

-0.485 

-8  55   0.9 

+9.09 

8  40.1 

7 

13  49  57.82 

1.118 

9  45  1.5.1 

5.87 

10  47.9 

7 

13  39  43.50 

0.457 

8  54  12.6 

1.93 

8  36.0 

8 

13  49  30.55 

1.105 

9  48  55.8 

5.79 

10  43.5 

8 

13  39  38.86 

0.430 

8  53  28.1 

1.77 

8  31.9 

9 

13  49    4.80 

1.091 

9  40  37.3 

5.71 

10  39.2 

9 

13  39  22.88 

0.403 

8  52  47.5 

1.61 

8  27.8 

10 

13  48  38.19 

1.076 

9  38  81.4 

5.63 

10  34.8 

10 

13  39  13.54 

0.375 

8  52  10.7 

1.45 

8  83.7 

11 

13  48  18.53 

-1.061 

-9  36    7.6 

+6.53 

10  30.4 

11 

13  39    4.87 

-0.347 

-8  51  37.7 

+1.99 

819.6 

12 

13  47  47.84 

1.046 

9  33  56.1 

5.44 

10  26.1 

18 

13  38  56.86 

0.330 

8  51    8.7 

1.13 

8  15.6 

13 

13  47  88.33 

1.089 

9  3146.9 

5.34 

1021.8 

13 

13  38  49.51 

0.893 

8  50  43.5 

0.97 

8  11.5 

14 

13  46  57.88 

1.018 

9  89  40.1 

5.94 

10  17.4 

14 

13  38  42.83 

0.364 

8  50  22.2 

0.80 

8   7.5 

J5 

13  46  33.73 

0.995 

9  87  35.8 

5.13 

10  13.1 

15 

13  38  36.83 

0.336 

8  50    4.9 

0.64 

8   3.4 

16 

13  46  10.06 

-0.977 

-9  85  34.0 

+5.09 

10    8.8 

16 

13  38  31.50 

-0JW8 

-8  49  51.6 

40.48 

7  59.4 

17 

13  45  46.84 

0.958 

9  23  34.9 

4.91 

10    4.5 

17 

13  38  26.84 

0.180 

8  49  42.1 

0.31 

7  55.4 

18 

13  45  84.08 

0.939 

9  21  38.6 

4.79 

10    0.2 

18 

13  38  22.87 

0.151 

8  49  36.7 

+0.14 

7  51.4 

19 

13  45    1.79 

0.919 

9  19  45.1 

4.67 

9  55.9 

19 

13  38  19.58 

0.133 

8  49  35.2 

-0.03 

7  47.4 

80 

13  44  39.99 

0.896 

9  17  54.5 

4.55 

9  51.6 

20 

13  38  16.97 

0.094 

8  49  37.6 

0.19 

7  43.5 

2\ 

13  44  18.68 

-0.877 

-9  16    6.9 

+4.49 

9  47.3 

81 

13  38  15.05 

-0.066 

-8  49  44.1 

-0.36 

7  39.5 

82 

13  43  57.89 

0.856 

9  14  22.3 

4.99 

9  43.0 

88 

13  38  13.81 

0.037 

8  49  54.5 

0.53 

7  35.6 

83 

13  43  37.64 

0.833 

9  12  40.8 

4.16 

9  38.7 

83 

13  38  13.25 

-0.009 

8  50    8.8 

0.68 

7  31.6 

84 

13  43  17.91 

0.810 

9  11    2.6 

4.03 

9  34.5 

24 

13  38  13.38 

40.090 

8"  50  27.1 

0.85 

7  87.7 

85 

13  48  58.74 

0.787 

9    9  27.6 

3.89 

9  30.3 

25 

13  38  14.19 

0.048 

8  50  49.4 

1.01 

7  83.8 

86 

13  48  40.13 

-0.764 

-9    7  55.9 

+3.75 

9  26.0 

86 

13  38  15.68 

+0.076 

-8  51  15.6 

-1.17 

7  19.9 

87 

13  48  88.09 

0.740 

9    6  27.6 

3.61 

9  21.8 

27 

13  38  17.85 

0.105 

8  51  45.7 

1.34 

7  16.0 

88 

13  42   4.63 

0.715 

9    5    2.8 

3.46 

9  17.6 

28 

13  38  20.70 

•    0.133 

8  52  19.7 

1.50 

7  18.1 

89 

13  4147.75 

0.691 

9    341.4 

3.33 

9  13.4 

29 

13  38  24.23 

0.161 

8  52  57.6 

1.06 

7   8.8 

30 

13  41  31.47 

0.666 

9    2  23.6 

3.17 

9    9.2 

30 

13  38  28.43 

0.189 

8  53  39.3 

1.89 

7    4.4 

31 

13  41  15.80 

-0.640 

-9    1    9.4 

+3.09      9    5.0 

31 

13  38  '33.30 

+0.817 

-8  54  24.9 

-1.98 

7    0.5 

38 

13  41    0.74 

-0.615 

-8  59  58.8 

+3.87'     9    0.8 

1 

32 

13  38  38.83 

+0.944 

-8  55  14.2 

-9.13 

6  56.7 

Dayof  theH 

ontb. 

IsL 

llth. 

2l8t. 

list. 

Day  of  the  M 

ontb. 

Ist. 

lUb. 

3l8t. 

sut. 

Polar  Semidian 
Horizontal  Pan 

iet«r  .  . 
lUax  .  . 

2l':2 
2.0 

II 
21.0 

2.0 

2d;6 

1.9 

8d:2 
1.9 

Polar  Semidian 
Horizontal  Pan 

leter  .  . 
illax  .  . 

m 

2d:2 
1.9 

1.8 

i9ij 

1.8 

1^6 

N 

on ^Tb 

dloatessG 

athdeoUnatioiiB. 
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GBEEirWICH  MEAIT  TIME. 

JULY. 

-  AUGUST. 

1 

Ascension. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
Deomiation. 

Var.of 
Decl. 
fori 
Hour. 

Herldiap 
PasMU^e. 

1 

Ascension. 

Var.of 
RA. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
DeoL 
fori 
Hour. 

Meridian 
Passage. 

^oon. 

No^n. 

Noon. 

Noon. 

J^oon. 

Noon, 

Noon, 

Noon. 

II 
-6.99 

, 

b    ni     s 
13  38  33.30 

A 

+0.917 

O         1         II 

•-8  54  24.9 

II 
-1.98 

h    m 
7    0.5 

1 

h    m     s 
13  46  17.46 

s 
+1.003 

O        1        II 

-  9  47    2.0 

h    m 
6    6.4 

2 

13-38  38.83 

0.944 

8  55  14.2 

9.13 

6  56.7 

2 

13  46  41.81 

1.095 

9  49  34.2 

6.40 

6    2.9 

3 

13  38  45.02 

0.979 

8  56    7.3 

9.99 

6  .52.9 

3 

13  47    6.68 

1.047 

9  52    9.1 

6.51 

4  59.4 

4 

13  38  61.87 

0.989 

8  57    4.2 

9.45 

6  49.1 

4 

13  47  32.08 

1.069 

9  54  46.6 

6.69 

4  56.9 

5 

13  38  59.38 

0.397 

8  58    4.8 

9.60 

6  45.3 

5 

13  47  58.00 

1.091 

9  67  26.8 

6.73 

4  62.4 

6 

13.39   7.54 

40.354 

-8  69   9.1 

-9.7(i 

641.5 

6 

13  48  24.43 

+1.119 

-10    0    9.6 

-0.64 

4  48.9 

7 

13  39  16.35 

0.381 

9    0  17.1 

9.91 

6  37.7 

7 

13  48  51.37 

1.133 

10    2  64.9 

6.94 

4  45.4 

8 

13  39  25.81 

0.407 

9    1  28.8 

3.06 

6  33.9 

8 

13  49  18.81 

1.154 

10    5  42.7 

7.04 

4  41.9 

9 

13  39  35.91 

0.434 

9    2  44.1 

3.91 

6  30.1 

9 

13  49  46.75 

1.174 

10    8  32.9 

7.14 

4  38.5 

10 

13  39  46.65 

0.401 

9    4    2.9 

3.36 

6  26.4 

10 

13  50  15.18 

1.195 

10  1 1  26.6 

7.94 

4  35.0 

11 

13  39  58.03 

+0.487 

-9    5  25.3 

-3.51 

6  22.7 

11 

1350  44.11 

+1.915 

-10  14  20.6 

-7.34 

4  31.6 

12 

13  40  10.04 

0.514 

9    6  51.2 

3.66 

6  18.9 

12 

13  51  13.62 

1.935 

10  17  18.0 

7.44 

4  28.1 

13 

13  40  22.68 

0.540 

9    8  20.6 

3.80 

6  15.2 

13 

13  51  43.41 

1.955 

10  20  17.7 

7Ua 

4  24.7 

14 

13  40  35.95 

0.566 

9    9  5:).5 

3.94 

6  11.5 

14 

13  52  13.77 

1.975 

10  23  19.7 

7.63 

4  21.3 

15 

13  40  49.85 

0.509 

9  1 1  29.9 

4.09 

6    7.8 

15 

13  52  44.62 

1.996 

10.26  23.8 

7.79 

4  17.8 

16 

13  41    4.37 

+0.618 

-9  13    9.6 

-4.93 

6    4.1 

16 

13  53  16.93 

+1.314 

-10  29  30.2 

-7.81 

4  N.4 

17 

13  41  19.50 

0.644 

9  14  52.7 

4.37 

6    0.4 

17 

13  63  47.70 

1.333 

10  32  38.7 

7.90 

4  11.0 

18 

13  4135.25 

0.660 

9  16  39.2 

4.51 

5  56.8 

18 

13  54  19.92 

1.3S8 

10:J5  49.3 

7.99 

4    7.6 

19 

134151.61 

0.604 

9  18  29.1 

4.65 

6  53.1 

19 

13  54  62.60 

1.371 

10  39    2.1 

8.08 

4    4.2 

20 

13  42   8.57 

0.719 

9  20  22.1 

4.78 

5  49.5 

20 

13  55  26.73 

1.380 

10  42  16.8 

8.16 

4    0.9 

21 

13  42  26.13 

+0.744 

-9  22  18.6 

-4.99 

5  45.8 

21 

13  55  59.29 

+1.408 

-^10  45  3.3.5 

-«.94 

3  57.5 

22 

13  42  44.29 

0.769 

9  24  18.2 

5.05 

5  42.2 

22 

13  66.33.29 

1.496 

10  48  52.2 

8.39 

3  54.1 

23 

13  43    3.04 

0.793 

9  26  20.9 

5.18 

5  38.6 

23 

13  57    7.72 

1.443 

10  52  12.7 

8.40 

3  50.8 

24 

13  43  22.:W 

0.818 

9  28  26.8 

5.31 

5  35.0 

24 

13  57  42.57 

1.461 

10  55  35.1 

8.47 

3  47.4 

25 

13  43  42.29 

0.843 

9  30  .35.8 

5.44 

531.4 

25 

13  68  17.84 

1.478 

10  58  59.2 

8.54 

3  44.1 

26 

13  44    2.78 

+0.966 

-9  32  47.9 

-5.56 

5  27.8 

26 

13  58  63.51 

+1.485 

-11    2  25.1 

-8.61 

3  40.7 

27 

13  44  23.84 

0.889 

9  35    3.0 

5.69 

5  24.2 

27 

13  59  29.59 

1.519 

11    5  52.7 

8.68 

3  37.4 

28 

13  44  45.47 

0.913 

9  37  21.0 

5.81 

5  20.6 

28 

14    0    6.07 

1.588 

11    9  22.0 

8.75 

3  34.1 

29 

13  45   7.65 

0.936 

9  39  42.0 

5.93 

5  17.0 

29 

14    0  42.94 

1.544 

11  12  52.9 

8.89 

3  30.7 

30 

13  45.30.38 

0.968 

9  42    5.8 

6.05 

5  13.5 

30 

14    120.20 

1.560 

II  16  25.3 

8.89 

3  27.4 

31 

13  45  5.3.65 

+0.981 

-9  44  32.5 

-6.17 

5  10.0 

31 

14    1  67.84 

+1.576 

-11  19  59.3 

-8.95 

3  24.1 

32 

13  46  17.46 

+1.003 

-9  47    2.0 

-6.99 

5    6.4 

32 

14    2  35.86 

+1.599 

-1123  34.7 

-9.01 

3  20.8 

Day  of  the  Month. 

Ist. 

11th 

9l8t. 

list. 

Day  of  tiie  Month. 

Ist. 

nth. 

91st. 

list. 

Polar  Samidiameter  .  . 
Horizontal  Parallax  .  . 

18:6 
1.8 

18.1 
1.7 

17.6 
1.6 

17.1 
1.6 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

i7:o 

1.6 

16:6 

1.6 

1^:2 
1.5 

15.8 
1.5 

The  algn  +  prefixed  to  the  honrly  change  of  dedinatSon  indicates  that  north  decl 

linatlons  i 

ue  increasing  and  south  deoUna- 
sonth  declinations  increasing. 
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GEEBNWICH  MEAN  TIME. 


SEPTEMBER. 


Apparent 

Rigbt 
Ascension. 


J^Toon. 


J4 
14 
14 
14 
14 


m     8 

2  35.86 

3  14.25 

3  53.01 

4  32.14 

5  11.62 


14  5  51.46 

14  6  31.65 

14  7  12.18 

14  7  53.06 

14  8  34.28 

14  9  15.83 
14  9  57.71 
14  10  39.91 
14  1122.44 
14  12    5.28 

14  12  48.43 
14  13  31.89 
14  14  15.64 
14  14  59.68 
14  15  44.02 

14  16  28.64 
14  17  13.54 
14  17  58.71 
14  1844.15 
14  19  29.85 

14  20  15.80 
14  21  2.01 
14  2148.46 
14  22  35.16 
14  23  22.09 

14  24  9.26 
14  24  56.65 


Var.of 
R.A. 
fori 
Honr. 


Noun. 


+1.508 
1.406 
1.093 
1.638 
1.653 

+1.667 
1.689 
1.696 
1.710 
1.794 

+1.788 
1.759 
1.765 
1.778 
1.791 

+1.804 
1.817 
1.889 
1.841 
1.853 

+1.865 
1.876 


1.909 

+1.990 
1.930 
1.941 
1.951 
1.960 

+1.970 
+1.979 


Apparent 
Declination. 


Noon. 


-n  23  34.7 
n  27  11.6 
1 1  30  49.9 
1 1  34  29.6 
11  :)8I0.6 

-II  41  52.9 
1 1  45  36.4 
11  4921.1 

11  53  7.1 
1156  54.2 

-12    0  42.3 

12  4  31.6 
12  821.9 
12  12  13.2 
12  16    5.4 

-12  19  58.6 
12  2:5  52.7 
12  27  47.6 
12  31  43.3 
12  35  39.7 

-12  39  36.9 
12  43  34.7 
I2  47  3:i.2 
12  51  32.2 

12  55  31.9 

-12  59  32.0 

13  3  32.6 
13  7  33.6 
13  11  35.0 
13  15  36.8 

-13  19  38.9 
-13  23  41.3 


Var.of 
Decl. 
fori 
Hoar. 


Noofi. 

II 
-9.01 

9.07 

9.13 

9.18 

9.94 

-9.99 
9.34 
9.39 
9.44 
9.49 

-9.54 
9.58 
9.69 
9.60 
9.70 

-9.74 
9.78 
9.81 
9.84 
9.87 

-  9.90 
9.99 
9.95 
9.97 
9.99 

-10.01 
10.03 
10.05 
10.07 
10.08 

-10.09 
-10.10 


filerldiku 
PasMige. 


Ii  m 
3  20.8 
3  17.5 
3  14.2 
3  iO.9 
3    7.7 

3  4.4 
3  1.1 
2  57.9 
2  54.6 
2  51.4 

2  48.1 
2  44.9 
241.7 
2  38.4 
2  35.2 

2  .32.0 
2  28.8 
2  25.6 
2  22.4 
2  19.2 

2  16.0 
2  12.8 
2  9.6 
2  6.4 
2    3.3 

2  0.1 
1  56.9 
I  53.8 
I  50.6 
147.5 

1  44.3 
141.2 


OCTOBER. 


Apparent 

lught 
Ascension. 


Noon, 


b  m  s 
14  24  9.26 
14  24  56.65 
14  25  44.27 
14  26.32.11 
14  27  20.16 

14^  8.43 
14  28  56.91 
14  29  45.59 
14  30  34.47 
14  31  23.55 

14  32  12.82 
14.33  2.28 
14  33  51.92 
.14  34  41.75 
14  35  31.74 

14  36  21.90 
14  37  12.22 
14  38  2.70 
14  38  53.33 
14  39  44.10 

14  40  35.01 
14  41  26.06 
14  42  17.24 
14  43  8.54 
14  43  59.96 

14  44  51.49 
14  45  43.13 
14  46.34.88 
14  47  26.72 
14  48  18.66 

14  49  10.70 
14  50    2.82 


Var.of 
RA. 
fori 

Honr. 


Noon, 


+1.970 
1.979 
1.980 
1.998 
9.007 

49.015 
9.094 
9.033 
9.041 
9.049 

+9.057 
9.065 
9.079 
9.080 
9.087 

49.093 
9.100^ 
9.106 
9.119 
9.118 

49.194 
9.130 
9.135 
9.140 
9.145 

+9.149 
9.154 
9.158 
9.169 
9.166 

+9.170 
49.173 


Apparent 
Declination. 

Var.of 

DeoL 

fori 

Honr. 

Noon, 

Nwm, 

O        /        1$ 

-13  19  38.9 

1$ 
-10.09 

132341.3 

10.10 

13  27  43.9 

10.11 

13  31  46.8 

10.19 

13  35  49.8 

10.13 

-13  39  5:).! 

-10.14 

13  43  56.5 

10.14 

.13  48   0.0 

10.15 

13  52   3.5 

10.15 

13  56    7.1 

10.15 

-14    010.7 

-10.15 

14    4  14.2 

10.15 

14    8  17.7 

10.14 

14  1221.1 

10.14 

14  16  24.4 

10.13 

-14  20  27.5 

-10.13 

J4  24  30.5 

10.19 

14  28  33.2 

10.11 

14  32.35.6 

10.09 

14  .36  37.7 

10.08 

-14  40  .39.5 

-10.07 

14  44  40.9 

10.05 

14  48  41.9 

10.03 

14  52  42.4 

10.01 

14  56  42.5 

9.99 

-15   0  42.1 

-  9.97 

15    4  41.1 

9.95 

15    8:)9.6 

9.99 

I5l2:n.5 

9.90 

15  16  34.7 

9.88 

-1520  31.3 

-9.85 

-15  24  27.2 

-9.tt 

MeridisB 
Passage. 


144.3 
141.2 
138.0 
1  34.9 
1  31.8 

128,6 
I  25.5 
122.4 
1  19.3 
1  16.2 

1  13.0 

1  9.9 

1  6.8 

I  3.7 

1  0.6 

0  57.5 
0  54.4 
0  51.3 
0  48.2 
•0  45.1 

0  42.0 
0  30,9 
0  35.9 
0  32.8 
0  29.7 

0  26.6 
0  23.6 
0  20.5 
0  17.4 
0  14.3 

0  11.3 
0    8.2 


Day  of  the  Month. 


Ist. 


11th.      3Ut. 


list. 


Day  of  the  Month. 


1st. 


nth. 


9l8t 


list. 


Polar  Semidiameter 
Horizontal  Parallax 


1^8 
1.5 


15.5 
1.5 


15.2 
1.4 


15.0 
1.4 


Polar  Semidiameter 
Horizontal  Parallax 


i^!o 

1.4 


u:9 

1.4 


1.4 


14.7 
1.4 


KoTB — ^The  sign  +  indlcatea  north  decUnationa :  the  sign  —  indicatea  south  deoUnationa. 
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7 

GREENWICH  MEAN  TIME. 

NOVEMBER. 

DECEMBEB. 

5 

1 

Aacenaion. 

Var.of 
RA. 
fori 

Hoar. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 

Hour. 

Msrldisii 

PsMSgS. 

1 

AsoeSsion. 

Var.of 
RA. 
fori 

Hour. 

Apparent 
Dedination. 

Var.of 
DeoL 
fori 

Honr. 

MeridlsD 
Passsga. 

Kwm. 

Noon, 

Koon, 

Koon. 

Ifoon. 

Kovti, 

JIToon. 

Noon, 

1 

h    m    a 
14  50    2.82 

8 

■W.173 

O        1        M 

-15  24  27.2 

$1 
-9.89 

h    m 
0    8.2 

1 

h    m    a 
15  1621.86 

s 
44.178 

0     1     1$ 
-17  15   3.5 

-8.46 

k    m 
22  33.4 

2 

14  50  55.02 

a.  177 

15  28  22.5 

9.79 

0    5.1 

2 

15  17  14.09 

9.174 

17  18  25.8 

8.40 

22  30.3 

3 

14  51  47.30 

9.180 

15  32  16.9 

9.76 

J  0    «.i 

)S3  M.O 

3 

15  18   6.23 

9.171 

17  2146.7 

8.34 

22  27.2 

4 

14  52  39.66 

9.183 

15  36  10.7 

979 

23  56.0 

4 

15  18  58.28 

9.167 

17  25    6.2 

8.98 

22  24.2 

6 

14  53  32.08 

9.186 

15  40    3.7 

9.69 

23  52.9 

5 

15  19  50.24 

9.163 

17  28  24.2 

8.99 

22  21.1 

6 

14  54  24.57 

+9.188 

-15  43  55.9 

-9.66 

23  49.8 

6 

15  20  42.10 

49.156 

-17  3140.7 

-8.16 

2218.0 

7 

14  55  17.12 

9191 

15  47  47.2 

9.69 

23  46.8 

7 

15  21  33.85 

9.154 

17  34  55.7 

8.09 

2214.9 

8 

14  56    9.73 

9.193 

15  51  37.7 

9.59 

23  43.7 

8 

15  22  25.48 

9.149 

17  38   9.2 

8.03 

22  11.9 

9 

14  57   2.39 

9.195 

15  55  27.4 

9.55 

23  40.6 

9 

15  23  17.00 

9.144 

17  4121.1 

7.97 

22   8.8 

10 

14  57  55.09 

9.197 

15  59  16.1 

9.51 

23  37.6 

10 

15  24    8.39 

9.138 

17  44  31.5 

7.90 

22   5.7 

11 

14  58  47.83 

44.198 

-16    3    3.9 

-9.47 

23  34.5 

11 

15  24  59.64 

49.133 

-17  47  40.3 

-7.84 

22   2.6 

12 

14  59  40.60 

9.199 

16    6  50.7 

9.43 

23  31.5 

12 

15  25  50.76 

9.197 

17  50  47.5 

7.77 

21  59.5 

13 

15    0  33.41 

9.900 

16  10  36.6 

9.39 

23  28.4 

13 

15  26  41.72 

9.190 

17  53  53.1 

7.70 

2156.4 

14 

15    126.2:J 

9.901 

16  14  21.4 

9.35 

23  25.4 

14 

15  27  32.53 

9.114 

17  56  57.1 

7.63 

2153.4 

15 

15    2^9.07 

9.909 

16  18    5.2 

9.31 

23  22.3 

15 

1528  23.18 

9.107 

17  59  59.4 

7456 

21  50.3 

16 

15    3  11.92 

49.909 

-16  21  48.0 

-9.96 

23  19.2 

16 

15  29  13.66 

49.100 

-18    3    0.1 

-7.49 

21  47.2 

17 

15    4    4.78 

9.909 

16  25  29.6 

9.99 

2:^  16.2 

17 

15  30    3.97 

9.099 

18    5  59.0 

7.49 

21  44.1 

18 

15    4  57.63 

9.909 

1629  10.1 

9.17 

23  13.1 

18 

15  30  54.08 

9.084 

18    8  56.3 

7.35 

21  41.0 

19 

15    5  50.47 

9.909 

16  32  49.5 

9.19 

23  10.1 

19 

15  3144.01 

9.076 

18  11  51.8 

7.98 

21  37.9 

20 

15   6  43.30 

9.901 

16  36  27.6 

9.07 

23    7.0 

20 

15  32  33.74 

9.068 

18  14  45.6 

7.91 

21  34.7 

21 

15    7  36.11 

49.900 

-16  40    4.6 

-9.09 

23    4.0 

21 

15  33  23.27 

49.059 

-18  17  37.7 

-7.14 

21  31.6 

22 

15   828.89 

9.199 

16  43  40.4 

8.06 

23    0.9 

22 

15  34  12.58 

9.050 

18  20  28.0 

7.06 

2128.5 

23 

15   9  21.64 

9.197 

16  47  14.9 

8.91 

22  57.9 

23 

15  35    1.68 

9.041 

18  23  16.5 

6.99 

2125.4 

24 

15  10  14.35 

9.195 

16  50  48.1 

8.86 

22  54.8 

24 

15  35  50.55 

9.039 

18  26    3.2 

6.99 

21  22.3 

25 

15  11    7.02 

9.194 

16  54  2ai 

8.80 

2251,8 

25 

15  36  39.20 

9099 

18  28  48.2 

6.84 

21  19.1 

26 

15  1159.64 

44.199 

-16  57  50.7 

-8.76 

22  48.7 

26 

15  37  27.60 

49.019 

-183131.4 

-6.76 

21  16.0 

27 

1512  52.21 

9.189 

17    120.0 

8.70 

22  45.0 

27 

15  38  15.77 

9.009 

18  34  12.7 

6.68 

21  12.9 

28 

15  13  44.73 

9.187 

17    4  47.9 

8.64 

22  42.6 

28 

15  39    3.09 

1.991 

18  36  52.2 

6.61 

21    9.7 

29 

15  14  37.17 

9.184 

17    8  U.5 

8.58 

22  39.5 

29 

15  39  51.35 

1.981 

18  39  29.9 

6.53 

21    6.6 

30 

15  15  29.55 

9.181 

17  11  39.7 

8.59 

22  36.5 

30 

15  40  38.75 

1.969 

18  42    5.8 

6.46 

21    3.4 

31 

15  16  21.86 

49.178 

-17  15    3.5 

-8.46 

22  33.4 

31 

15  4125.88 

41.958 

-18  44  39.8 

-6.38 

21    0.3 

32 

15  17J4.09 

49.174 

-17  18  25.8 

-8.40 

22  30.3 

32 

15  42  12.73 

41.947 

-18  47  12.0 

-«.30 

20  57.1 

Day  of  the  Month. 

Ist. 

nth. 

*il8t. 

list. 

Day  of  the  Month. 

Ist. 

nth. 

91st. 

list. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

14:7 
1.4 

147 
1.4 

1.4 

14".9 
1.4 

Po 
He 

lar  SemidianQ 
»rizontal  Pan 

eter  .  . 
illax  .  . 

14:9 
1.4 

It 

15.0 
1.4 

15'i2 
1.4 

1^:5 
1.5 

The  sign +  pTefixi 
tions  are  decrea 

tdtothel 
aing.    Tl 

le  sign — Indicates  that  north  declinat 

that  north  decl 
Ions  are  decreai 

16 
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SATURN,    1887. 


GEBBNWIOH  MEAN  TIMB. 

JANUAEY. 

PEBBUAKY. 

4 
1 

1 

Aacension. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridiui 
P»»age. 

1 

Asoenaion. 

Var.of 
B.A. 
fori 
Hoar. 

D^SCXV 

Var.of 
DeoL 
fori 
Hour. 

Meridian 
Pa«ge. 

Noon, 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Nom. 

1 

h   m    a 
7  2515.54 

8 

-0.890 

■^2i4SiOA 

+9.09 

h    m 
12  39.7 

1 

h    m     a 
7  14  46.46 

a 
-0.751 

0     1     II 
+22  1211.0 

11 
+1.63 

h    ni 
10  27.4 

2 

7  24  54.84 

0.864 

21  49  28.8 

9.09 

12  35.4 

2 

7  14  28.57 

0.740 

22  12  49.8 

1.60 

10  23.1 

3 

7  24  34.05 

0.868 

21  50  17.3 

9.09 

12  31.2 

3 

7  14  10.95 

0.798 

22  13  28.0 

1.58 

10  18.9 

4 

7  24  13.19 

0.871 

2151    5.8 

9.09 

12  26.9 

4 

7  13  53.62 

0.716 

22  14    5.6 

1.55 

10  14.7 

5 

7  23  52.26 

0.873 

21  51  54.2 

9.09 

12  22.6 

5 

7  13  36.58- 

0.704 

22  14  42.6 

1.53 

10  10.5 

6 

7  23  31.28 

-0.875 

+21  52  42.7 

+9.09 

12  18.3 

6 

7  13  19.83 

-0.691 

+22  15  19.0 

+1.50 

10    6.3 

7 

7  2310.26 

0.876 

21  53  31.1 

9.01 

12  14.0 

7 

7  13    3.40 

0.678 

2215  54.7 

1.48 

10   2.1 

8 

7  22  49.21 

0.877 

21  54  19.3 

9.0i 

12   9.8 

8 

7  12  47.29 

0.665 

22  16  29.7 

1.45 

9  57.9 

9 

7  22  28.14 

0.878 

21  55   7.4 

9.00 

12    5.5 

9 

7  12  31.50 

0.651 

2217    4.1 

l.« 

9  53.7 

10 

7  22    7.07 

0.878 

21  55  55.5 

9.00 

12    1.2 

10 

7  12  16.04 

0.637 

22  17  37.8 

1.39 

9  49.5 

n 

7  2146.00 

-0.877 

+21  56  4.3.4 

+1.99 

1156.9 

11 

7  12    0.93 

-0.023 

+22  18  10.9 

+1.36 

9  45.3 

12 

7  2124.96 

0.876 

2157  31.1 

1.96 

1 1  62.6 

12 

7  1146.16 

0.608 

22  18  43.2 

1.33 

9  41.2 

]3 

7  21    3.94 

0.875 

21  58  18.6 

1.97 

1148.3 

13 

7  11  31.75 

0.593 

22  19  14.8 

1.30 

9  37.0 

14 

7  20  42.97 

0.873 

21  59    5.9 

1.96 

11  44.1 

14 

7  11  17.70 

0.578 

22  19  45.7 

1.97 

9  32.9 

15 

7  20  22.05 

0.870 

21  59  52.8 

1.95 

1 1  39.8 

15 

7  11    4.03 

0.669 

22  20  15.8 

1.94 

9  28.7 

16 

720    1.19 

-0.868 

+22    0  39.5 

+1.94 

1 1  35.5 

16 

7  10  50.74 

-0.546 

+22  20  45.3 

+1.91 

9  24.6 

17 

7  19  40.42 

0.865 

22    125.9 

1.99 

1131.2 

17 

7  10  37.83 

0.530 

22  21  14.0 

1.18 

9  20.4 

18 

7  19  19.73 

0.860 

22    2  11.9 

1.91 

1126.9 

18 

7  10  25.31 

0.513 

22  21  42.0 

1.15 

9  16.3 

19 

7  18  59.15 

0.855 

22   2  57.6 

1.90 

1 1  22.7 

19 

7  10  13.19 

0.486 

22  22   9.2 

1.19 

9  12.1 

20 

7  18  38.68 

0.850 

22    3  42.9 

1.88 

11  18.4 

20 

7  10    1.48 

0.479 

22  22  35.7 

1.09 

9   8.0 

21 

7  18  18.34 

-0.845 

+22    4  27.8 

+1.87 

n  14.1 

21 

7   9  50.19 

-0.469 

+22  23    1.5 

+1.06 

9   3.9 

22 

7  17  58.14 

0.839 

22    5  12.4 

1.85 

11    9.9 

22 

7   9  39.31 

0.445 

22  23  20.4 

1.09 

8  59.8 

23 

7  17  38.09 

0.839 

22    5  56.5 

1.83 

11    5.6 

23 

7    9  28.86 

0.497 

22  23  50.6 

0.99 

8  55.7- 

24 

7  17  18.21 

0.835 

22    6  40.1 

1.81 

11    1.3 

24 

7    9  18.84 

0.408 

22  24  14.1 

0.96 

8  51.6 

25 

7  16  58.50 

0.817 

22   7  23.3 

1.79 

10  57.1 

25 

7    9    9.26 

«  0.390 

22  24  36.8 

0.93 

8  47.5 

26 

7  16  38.98 

-0.800 

+22    8    6.1 

+1.77 

10  52.8 

26 

7    9   0.11 

-0.379 

+22  24  58.7 

+0.90 

8  43.5 

27 

7  16  19.66 

0.801 

22    8  48.2 

1.75 

10  48.6 

27 

7    8  51.41 

0.353 

22  25  19.6 

0.86 

8  39.4 

28 

7  16    0.55 

0.799 

22    9  29.9 

1.73 

10  44.3 

.28 

7    8  43.16 

0.334 

22  25  40.1 

0.83 

8^.3 

29 

7  15  41.66 

0.789 

22  10  Il.O 

1.70 

10  40.1 

29 

7    8  35.37 

0.315 

22  25  59.6 

0.80 

8  31.2 

30 

7  15  23.01 

0.779 

22  10  51.6 

1.68 

10  35.8 

30 

7    8  28.02 

0JU6 

22  26  18.4 

0.77 

827.2 

31 

7  15    4.61 

-0.769 

+22  11  31.6 

+1.68 

10  31.6 

31 

7    821.14 

-0.977 

+22  26  36.4 

+0.73 

8  23.1 

32 

7  14  46.46 

-0.751 

+2212  11.0 

+1.63 

10  27.4 

32 

7    814.72 

-0.958 

+22  26  53.6 

+«,?o 

8  19.1 

Day  of  the  Month. 

Ut. 

nth. 

2l8t 

8l8t. 

Day  of  the  Month. 

let. 

11th. 

Slat. 

Slat. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

9:7 
1.1 

1.1 

97 
1.1 

9':6 
1.1 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

9:6 
1.1 

9^5 
1.1 

9A 
1.1 

1.0 

Kom—The  alffn  +  indioatea  north  deolinations; 

SATURN,    1887. 
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GREEWWTOH  MEAN  TIMB. 

MABCH. 

APBIL. 

1 

AsoeuaioD. 

Var.of 
R.A. 
fori 

Hoar. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridiau 
Parage. 

1 

o 

Ascension. 

Var.of 
B.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 

Hour. 

Meridian 
Pas-ige. 

Nocn. 

J^Toon. 

Noon, 

Kwm. 

i^oon. 

ifoon. 

i^oon. 

Noon, 

1 

h    m    a 
7    8  35.37 

a 
-0.316 

O        1        II 

+22  25  59.6 

+o'80 

h    m 
8  31.2 

1 

h    m    a 
7    8  27.08 

s 
+0.395 

O        /        II 

+22  29  33.2 

It 
H)JB3 

h    m 
6  29.3 

8 

7    8i8.02 

0.996 

22  26  18.4 

0.77 

8  27.2 

2 

7   8  34.40 

0.314 

22  29  27.4 

0.36 

6  25.5 

3 

7    821.14 

0.377 

22  26  36.4 

0.73 

8  23.1 

3 

7    8  42.17 

0.333 

•22  29  20.7 

0.39 

6  21.7 

4 

7    8  14  72 

0.S58 

22  26  53.6 

0.70 

8  19.1 

4 

7    8  50.40 

0.3S3 

22  29  13.3 

0.33 

617.9 

5 

7    8   8.76 

0.339 

22  27  10.0 

0.67 

8  15.1 

5 

7    8  59.07 

0.371 

22  29    5.1 

0.36 

6  14.1 

6 

7    8    3.26 

-0.919 

+22  27  25.6 

+0.63 

811.1 

6 

7    9   8.21 

+0.390 

+22  28  56^ 

-0.39 

610.3 

7 

7    7  58.24 

0.190 

22  27  40.5 

0.60 

8    7.1 

7 

7   9  17.79 

0.408 

22  28  46.2 

0.43 

6   6.6 

8 

7    7  53.68 

0.180 

22  27  54.5 

0.57 

8    3.1 

8 

7    9  27.81 

0.497 

22  28  35.5 

0.46 

6   2.8 

9 

7    7  40.59 

0.161 

22  28   7.8 

0.53 

7  59.1 

9 

7    9  38.28 

0.445 

22  28  24.1 

0.49 

5  59.1 

10 

7    7  45.97 

0.141 

22  28  20.3 

0.50 

7  65.1 

10 

7    9  49.17 

0.463 

22  28  11.9 

0.63 

5  55.3 

11 

7    7  42.82 

-0.i9l 

+22  28 .32.0 

+0.47 

751.1 

11 

7  10    0.51 

+0.481 

+22  27  58.9 

-0.66 

5  51.6 

12 

7    7  40.15 

O.IOl 

22  28  42.D 

0.44 

7  47.1 

12 

7  10  12.27 

0.500 

22  27  45.0 

0.69 

5  47.8 

13 

7    7  37.96 

0.063 

22  28  53.0 

0.40 

7  43.2 

13 

7  10  24.46 

0.517 

22  27  30.4 

0.63 

5  44.1 

14 

7    7  36.24 

0.009 

22  29    2.3 

0.37 

7  39.2 

14 

7  10  37.08 

0.635 

22  27  15.0 

0.66 

5  40.4 

15 

7    7  35.00 

0.043 

22  29  10.8 

0.34 

7  35.2 

15 

7  10  50.12 

0.659 

22  26  58.8 

0.69 

5  36.7 

16 

7    7  34.23 

-0.093 

+22  29  18  5 

+0.30 

7  31.3 

16 

7  11    3.58 

+0.670 

+22  26  41.8 

-0.73 

5  33.0 

17 

7    7  33.95 

-0.009 

22  29  25.4 

0.37 

7  27.4 

17 

7  11  17.46 

0.587 

22  26  24.0 

0.76 

5  29.3 

18 

7    7  34.14 

•H>.018 

22  29  31.5 

0.34 

7  23.4 

18 

7  11  31.75 

0.604 

22  26    5.4 

0.79 

5  25.6 

19 

7    7  34.81 

0.038 

22  29  36.9 

0.30 

7  19.5 

19 

7  11  46.44 

0.691 

22  25  45.9 

0.83 

5  21.9 

20 

7    7  35.97 

0.058 

22  2941.4 

0.17 

7  15.6 

20 

7  12    1.55 

0.638 

22  25  25.7 

0.86 

5  18.2 

21 

7    7  37.60 

+0.078 

+22  29  45.1 

+0.14 

7  11.7 

21 

7  12  17.06 

+0.654 

+22  25    4.7 

-0.89 

514.5 

22 

7    7  39.72 

0.096 

22  29  48.0 

0.10 

7    7.8 

22 

7  12  32.96 

0.671 

22  24  42.9 

0.93 

510.8 

23 

7    7  42.31 

0.118 

22  29  50.1 

0.07 

7*3.9 

23 

7  12  49.26 

0.688 

22  24  20.3 

096 

5    7.1 

24 

7    7  45.38 

0.138 

22  29  51.4 

+0.04 

7    0.0 

24 

7  13    5.95 

0.704 

22  23  56.8 

0.99 

5    3.5 

25 

7    7  48.93 

0.168 

22  29  51.9 

0.00 

6  56.2 

25 

7  13  23.03 

0719 

22  23  32.6 

1.03 

4  59.8 

20 

7    7  52.96 

+0.178 

+22  29  51.6 

-0.03 

6  52.3 

26 

7  13  40.48 

+0.735 

+22  23    7.6 

-1.06 

4  56.2 

27 

7    7  57.48 

0.198 

22  29  50.6 

0.06 

6  48.5 

27 

7  13  58.31 

0.751 

22  22  41.7 

1.09 

4  52.6 

28 

7    8    2.46 

0.917 

22  29  48.7 

0.09 

6  44.6 

28 

7  14  16.51 

0.766 

22  22  15.1 

1.13 

4  49.0 

29 

7    8    7.91 

0.837 

22  29  46.0 

0.13 

6  40.8 

29 

7  14  35.08 

0.781 

22  21  47.7 

1.16 

4  45.3 

30 

7    8  13  83 

0.356 

22  29  42.6 

0.16 

6  36.9 

30 

7  14  54.01 

0.796 

22  21  19.4 

1.19 

4  41.7 

31 

7    8  20.22 

+0.376 

+22  29  38.3 

-0.19 

6  33.1 

31 

7  15  13.30 

+0.811 

+22  20  50.4 

-1.33 

4  38.1 

32 

7    8  27.08 

+0.395 

+22  29.33.2 

-0.33 

6  29.3 

32 

7  15  32.94 

+0.896 

+22  20  20.6 

-1.96 

4  34.5 

Day  of  the  Month. 

Ist. 

nth. 

2l8t. 

Slat. 

Day  of  the  M 

[>nth. 

let 

nth. 

2l8t. 

Slat 

Polar  Semidiameter  .  . 
Horizoutal  Parallax  .  . 

9.3 
1.0 

1.0 

a9 

1.0 

1.0 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

8.8 
1.0 

8^^ 
1.0 

8'.4 
1.0 

0.9 

Theaign-j-proflxf 
tions  are  decrea 

A  to  the  hourly  change  of  dedinatlon  indicatea 
ahig.    The  sign  >  indicates  that  north  declinat 

that  north  decl 
iona  are  decrea 

aing  and  south  decUnations  increasing. 
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GEEBNWIOH  MEAN  TIMB. 

MAT. 

JUNE. 

1 

1 

Aacenaion. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
DeolLation. 

Var.of 
Deol. 
fori 
Hour. 

Meridian 
Pa-««e. 

i 
1 

1 

^15^* 

Var.of 
B.A. 
fori 

Hour. 

Apparent 

Var.of 
Decl. 
fori 
Honr. 

Meridian 
Passage. 

Noon. 

Noon. 

i^oon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

h   m    a 
7  15  13.30 

8 

+0.811 

O        /        // 

+22  20  50.4 

-1.93 

h    m 
4  38.1 

1 

h    m     a 
7  27  42.95 

a 
+1.173 

O        1        II 

+21  59  16.2 

11 
-3.94 

h    m 
2  48.7 

2 

7  15  32.94 

0.896 

22  20  20.6 

1.96 

4  34.5 

2 

7  28  11.20 

i.iai 

21  58  24.1 

3.37 

2  45.2 1 

3 

7  15  62.93 

0.840 

.  22  19  50.0 

1.99 

4  30.9 

3 

7  28  39.67 

1.190 

21  57  29.3 

3.30 

2  41.8 

4 

7  16  13.25 

0.854 

22  19  18.6 

1.33 

4  27.3 

4 

7  29    8.32 

1.198 

21  56  33.7 

9.33 

2  38.3 

5 

7  16  33.91 

0.868 

22  18  46.4 

1.36 

4  23.7 

5 

7  29  37.16 

1.306 

21  55  37.4 

3.36 

2  34.9 

6 

7  16  54.91 

+0.888 

+22  18  13.4 

-1.30 

4  20.2 

6 

7  30    6.19 

+1.313 

+21  54  40.4 

-3.39 

2  31.4 

7 

7  17  18.23 

0.805 

22  17  39.6 

1.43 

4  16.6 

7 

7  30  35.41 

1.991 

21  53  42.6 

3.43 

2  28.0 

8 

7  17  37.88 

0.908 

22  17    5.0 

1.46 

4  13.0 

8 

7  31    4.80 

1.998 

2152  44.1 

3.45 

2  24.5 

9 

7  17  59.84 

0.999 

22  16  29.6 

1.49 

4    9.4 

9 

7  31  34.36 

1.835 

21  51  44.9 

3.48 

2  2M 

10 

7  18  22.12 

0.935 

22  15  53.4 

153 

4    5.9 

10 

7  32    4.09 

1.343 

21  50  44.9 

3.51 

2  17.6 

n 

7  18  44.71 

40.948 

+22  15  16.4 

-1.66 

4    2.3 

11 

7  32  33.99 

+1.349 

+2149  44.3 

-8.54 

214.2 

12 

7  19    7.61 

0.960 

22  14  38.6 

1.59 

3  58.8 

12 

7  33    4.05 

1.356 

21  48  42.9 

3.57 

2  10.7 

13 

7  19  30.80 

0.973 

22  14    0.1 

1.63 

3  55.2 

13 

7  33  34.27 

1.963 

21  47  40.8 

3.60 

2   7.3 

14 

7  19  54.30 

0.985 

22  13  20.7 

1.66 

3  51.7 

14 

7  34    4.63 

1.368 

21  46  38.1 

3.63 

2    3.9 

15 

7  20  18.10 

0.997 

22  12  40.5 

1.69 

3  48.1 

15 

7  34  35.15 

1.375 

21  45  34.6 

3.66 

2   0.5 

16 

7  20  42.18 

+1.009 

+22  1 1  59.5 

-1.73 

3  44.6 

16 

7  35    5.81 

+1.881 

+21  44  30.4 

-3.69 

157.0 

17 

7  21    6.54 

1.091 

22  11  17.8 

1.76 

341.1 

17 

7  35  36.61 

1.386 

21  43  25.6 

9.73 

153.6 

18 

7  2131.19 

1.033 

22  10  35.2 

1.79 

3  37.6 

18 

7  36    7.54 

1.999 

2142  20.1 

9.75 

150.2; 

19 

7  2156.11 

1.044 

22    9  51.9 

1.89 

3  34.0 

19 

7  36  38.61 

1.397 

21  41  13.9 

3.78 

1  46.8 

'20 

7  22  21.30 

1.055 

22    9    7.8 

1.85 

3  30.5 

20 

7  37    9.80 

1.303 

21  40    7.0 

3.81 

143.4 

2\ 

7  22  46.76 

+1.066 

+22   8  22.9 

-1.88 

3  27.0 

21 

7  37  41.11 

+1.307 

+21  38  59.5 

-3.84 

140.0 

22 

7  23  12.49 

1.077 

22   7  37.2 

1.99 

3  23.5 

22 

7  38  12.52 

1.313 

21  37  51.4 

3.87 

1  36.6 

23 

7  23  38.47 

1.088 

22    6  50.8 

1.95 

3  20.0 

23 

7  38  44.06 

1.316 

21  36  42.6 

3.90 

1  33.2 

24 

7  24    4.69 

1.098 

22   6   3.6 

1.98 

3  16.5 

24 

7  39  15.70 

1.390 

21  35  33.2 

9.91 

129.8 

25 

724  31.17 

1.108 

22    5  15.6 

3.03 

3  13.0 

25 

7  39  47.43 

1.395 

21  34  23.1 

3.93 

126.4 

26 

7  24  57.89 

+1.118 

+22    4  26.8 

-3.05 

3    9.5 

26 

7  40  19.26 

+1.398 

+21  33  12.5 

-8.96 

123.0 

27 

7  25  24.84 

1.128 

22    3  37.3 

9.08 

3    6.0 

27 

7  40  51.18 

1.333 

2132    1.2 

9.96 

1  19.6 

28 

7  25  52.02 

1.137 

22    2  47.0 

9.11 

3    2.5 

28 

7  4123.19 

1.335 

21  30  49.3 

3.01 

1  16.2 

29 

7  26  19.43 

1.147 

22    1  55.9 

3.14 

2  59.0 

29 

7  41  55.27 

1.338 

21  29  36.9 

3.03 

1  12.8 

30 

7  26  47.06 

1.156 

22    1    4.1 

3.17 

2  55.6 

30 

7  42  27.43 

1.341 

21  28  23.8 

3.05 

1    9.4 

31 

7  27  14.90 

+1.164 

+22    0  11.5 

-3.31 

2  52.1 

31 

7  42  59.66 

•1-1.344 

+21  27  10.2 

-3.08 

1    6.0 

32 

7  27  42.95 

+1.173 

+21  59  18.2 

-3.34 

2  48.7 

32 

7  43  31.96 

+1.347 

+21  25  56.0 

-3.10 

1    2.6 

Day  of  the  Month. 

1st. 

11th. 

3l8t. 

Slat. 

Day  of  the  Mouth. 

Ist. 

nth. 

31st. 

list 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

rf:3 

0.9 

8'^ 
0.9 

8J 
0.9 

8.0 
0.9 

Pol 
Ho 

ar  Semidiameter  .  . 
rizontal  Parallax  .  . 

ao 

0.9 

o.a 

0.9 

0.9 

NOiB.— The  aign  +  indicates  north  deoUnationa ; 
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GBEBNWIOH  MEAF  TIME. 

JULY. 

AUGUST. 

4 
^ 

1 

Ascension. 

Var.of 
It.  A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridliis 
PMsai^e. 

i 

1 

Ascension. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Ded. 
fori 
Hour. 

Meridian 
Passags. 

Xoon, 

Noon. 

Xoon. 

Ifoon. 

Noon, 

Noon, 

Noon. 

Noon. 

h    m     s 
7  43  59.66 

n 
+1.344 

+8r87'lo!3 

-3.08 

h    m 
1    6.0 

1 

h    m     s 
7  59  50.69 

s 
+1.344 

O        1        II 

+80  45  17.4 

tt 
-3.69 

h    ni 
83  17.4 

2 

7  43  31.96 

1.347 

8185  56.0 

3.10 

1    8.6 

8 

8    0  88.90 

1.341 

80  43  51.1 

3.60 

83  14.0 

3 

7  44    4.31 

1.349 

8184  41.8 

3.13 

0  59.3 

3 

8    0  5.5.04 

1.337 

80  43  84.6 

3.61 

83  10.6 

4 

7  44  .36.78 

1.358 

8183  85.9 

3.15 

0  55.8 

4 

8    1  87.10 

1.334 

80  40  57.9 

3.69 

33    7.8 

5 

7  45   9.80 

1.354 

81  8810.1 

3.17 

0  58.4 

5 

8    159.08 

1.331 

80  39  31.1 

3.69 

83    3.8 

6 

7  45  41.78 

+1.356 

+81  80  53.7 

-3.19 

0  49.0 

6 

8   8  30.97 

+1.397 

+80  38   4.8 

-3.69 

83    0.4 

7 

7  46  14.88 

1.358 

81  19  36.8 

3.81 

0  45.6 

7 

8    3    8.78 

1.393 

80.36  37.1 

3.63 

38  57.0 

8 

7  46  46.88 

1.359 

81  18  IM 

3.94 

0  48.8 

8 

8    3  34.50 

1.319 

80  85  10.0 

3.63 

88  53.6 

9 

7  47  19.53 

1.361 

81  17    1.5 

3.96 

0  38.8 

9 

8    4    6.18 

1.315 

30  33  48.8 

364 

88  50.8 

10 

7  47  58.81 

1.3G9 

81  15  43.1 

3.98 

0  35.4 

10 

8    4  37.63 

1.311 

80  38  15.5 

3.64 

88  46.8 

11 

7  48  84.98 

+1.363 

+31  14  84.8 

-3.30 

0  38.0 

U 

8    5    9.04 

+1.306 

+80  30  48.8 

-3.64 

88  43.4 

18 

7  48  57.65 

1.364 

81  13    4.8 

3.33 

0  88.6 

18 

8    5  40.34 

1.309 

80  89  80.8 

3.64 

38  40.0 

13 

7  49  30.41 

1.365 

81  11  45.0 

3.34 

0  85.8 

13 

8   6  11.58 

1.997 

80  87  53.5 

3.64 

88  36  5 

14 

7  50    3.19 

1.366 

81  10  34.7 

3.35 

0  81.9 

14 

8    6  48.59 

1.999 

80  86  86.1 

364 

38  33.1 

15 

7  50  35.97 

1.366 

81    9    4.0 

3.37 

0  18.5 

15 

8   7  13.53 

1.986 

80  84  58.8 

3.64 

83  89.7 

16 

7  51    8.76 

+1.367 

+81    7  48.9 

-3.39 

0  15.1 

16 

8    7  44.35 

+1.981 

+80  83  31.5 

-3.64 

88  86.3 

17 

7  5141.56 

1.367 

81    6  81.3 

3.41 

0  11.7 

17 

8    8  15.03 

1.975 

80  88   4.3 

3.63 

88  38.9 

18 

7  58I4..36 

1.367 

81    4  59.3 

3.49 

0    8.3 

18 

8   8  45.57 

1.960 

80  80  37.1 

3.63 

88  19.5 

19 

7  58  47.15 

1.366 

81    3  37.0 

3.44 

0    4.9 

19 

8    9  15.97 

1.963 

80  19  10.0 

3.63 

83  16.0 

W 

7  53  19.93 

1.366 

81    8  14.3 

3.46 

)  0      15 
}n    68.9 

80 

8    9  40.88 

1.967 

80  17  43.1 

3.69 

38  18.6 

31 

7  S:i  58.70 

+1.365 

+81    0  51.8 

-3.47 

83  54.8 

81 

8  10  16.31 

+1.951 

+30  16  16.3 

-3.61 

88   9.1 

128 

7  54  85.44 

1.364 

80  59  87.7 

3.48 

83  51.4 

88 

8  10  46.85 

1.944 

80  14  49.7 

3.60 

38   5.7 

,83 

7  54  58.16 

1.369 

80  58   4.0 

3.50 

83  48.0 

83 

8  1 1  16.03 

1.937 

80  13  83.3 

3.60 

83   8.3 

84 

7  55  30.84 

1.361 

80  56  39.9 

3.51 

83  44.6 

84 

8  1 1  45.64 

1.930 

80  11  57.1 

3.59 

3158.9 

'85 

7  56    3.50 

1.360 

80  55  15.5 

3.59 

83  41.8 

85 

8  18  15.07 

1.993 

80  10  31.1 

3.59 

81  55.4 

86 

7  56  36.11 

+1.358 

+80  63  50.8 

-3.53 

83  37.8 

86 

8  18  44.33 

+1.915 

+80    9    5.3 

-3.58 

81  58.0 

87 

7  57   8.67 

1.356 

80  58  85.8 

3.54 

83  34.4 

87 

8  13  13.41 

1.908 

80    7  39.8 

3.56 

81  48.6 

88 

75741.18 

1.354 

80  51    0.6 

3.56 

83  31.0 

88 

8  13  48.30 

1.200 

80    6  14.6 

3.54 

81  45.1 

89 

7  58  13.65 

1.359 

80  49  35.8 

3.57 

83  87.6 

89 

8  14  11.01 

1.199 

80    4  49.7 

3.53 

3141.6 

30 

7  58  46.06 

1.340 

80  48   9.4 

3.58 

83  84.8 

30 

8  14  39.53 

1.184 

80    3  35.1 

3.58 

81  38.8 

31 

7  59  18.41 

+1  346 

+80  46  43.5 

-3.58 

83  80.8 

31 

8  15    7.a5 

+1.176 

+80    8    0.9 

-3.60 

81  34.7 

33 

7  59  50.69 

+1.344 

+80  45  17.4 

-3.59 

83  17.4 

38 

8  15  35.97 

+1.167 

+80    0  37.0 

-3.49 

81  31.8 

Dftj  of  tho  Month. 

1st. 

llth. 

*2l8t 

SIst. 

Day  of  the  Month. 

let. 

llth. 

31st. 

SIst. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

7:8 

0.9 

7.S 
0.9 

7.8 
0.9 

7.8 
0.9 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

7:8 
0.9 

0.1) 

i:9 
0.9 

7:9 
0.9 

1 

l*he  sign  +  prefixed  to  the  hourly  ohange  of  declination  indicatee 
tions  are  decreasing.    The  sign — indicates  that  north  declinati 

• 

that  north  declinations  are  increasing  and  south  declina- 
ons  are  decreasing  and  south  declinations  increasing. 
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GEBBirWIOH  MEAN  TDklB. 


2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


SEPTEMBER. 


Apparent 

Bight 
A80«nsioo. 


Ifoim. 


h  m  8 
8  15  35.97 
8  16  3.88 
8  16  31.59 
8  16  59.09 
8  17  26.36 

8  17  53.42 
8  18  20.26 
8  18  46.86 
8  19  13.23 
8  19  39.36 

8  20  5.25 
8  20  30.89 
8  20  56.27 
82121.41 
8  21  46.28 

8  22  10.88 
8  22  35.20 
8  22  59.25 
8  23  23.01 
8  23  46.49 

8  24  9.68 
8  24  32  57 
8  24  55.17 
8  25  17.46 
8  25  39.44 

826  1.11 
8  26  22.40 
8  26  43.50 
8  27  4.21 
8  27  24.59 

8  27  44.65 
8  28    4.38 


Var.of 

R.A. 

fori 

Hour. 


Noon. 


+1.167 
1.159 
1.150 
1.141 
1.139 

+1.1S3 
1.113 
1.104 
1.094 
1.084 

+1.074 
1.063 
l.OSfi 
1.049 
1.031 

+1.019 
1.006 
0.996 
0.984 
0.979 

+0.960 
0.947 
0.935 
0.999 
0.909 

+0.896 
0.883 
0.870 
0.856 
0.843 

+0.899 
+0.815 


Apparent 
Declination. 


Noon. 


+20  0  37.0 
19  59  13.5 
19  57  50.4 
19  56  27.7 
19  55  5.5 

+19  53  43.8 
19  52  22.5 
19  51  1.7 
19  49  41.5 
19  48  21.8 

+19  47  2.7 
19  45  44.2 
19  44  26.4 
19  43  9.2 
19  41  52.6 

+19  40  36.8 
19  39  21.6 
19  38  7.3 
19  36  5.3.6 
19  35  40.8 

+19  .34  28.8 
19  33  17.6 
1^9  32  7.3 
19  30  57.8 
19  29  49.3 

+192841.7 
19  27  35.0 
19  26  29.3 
19  25  21.6 
19  24  20.9 

+  19  23  18.2 
+19  22  16.5 


Var.of 
Deol. 
fori 
Hour. 


Noon. 


-3.49 
3.47 
3.45 
3.43 
3.49 

-3.40 
3.38 
3.35 
3.33 
3.31 

-3.98 
3.96 
3.93 
3.90 
3.17 

-3.14 
3.11 
3.08 
3.05 
3.09 

-9.98 
9.95 
9.91 
9.87 
9.85- 

-9.80 
9.76 
9.79 
9.68 
9.63 

-9.59 
-9.55 


Meridian 
Peasage. 


h 

21  31.2 
21  27.7 
21  24.3 
2120.8 
21  17.3 

21  13.8 
21  10.3 
21  6.8 
21  .3.3 
20  59.8 

20  56.3 
20  52.8 
20  49.3 
20  45.7 
20  42.2 

20  38.7 
20  35.2 
20  31.6 
20  28.1 
20  24.6 

20  21.0 
20  17.4 
20  13.9 
20  10.3 
20    6.7 

20  3.1 
19  59.6 
19  56.0 
19  52.4 
19  48.8 

19  45.2 
19  41.6 


OCTOBER. 


Day  of  the  Month. 


let. 


nth.      3l8t.      Slat. 


Apparent 

mghi 
Aacension. 


Noon, 


h  m  8 
8  27  44.65 
8  28  4.38 
8  28  23.76 
8  28  42.60 
8  29  1.49 

8  29  19.84 
8  29  37.a3 
8  29  55.46 
8  30  12.73 
8  30  29.63 

8  30  46.16 
8  31  2  31 
8  31  18.08 
8  31  33.47 
8  31  48.47 

8  32  3.07 
8  32  17.28 
8  32  31  08 
8  32  44.48 
8  32  57.48 

8  33  10.06 
8  33  22.23 
8  33  33.98 
8  33  45.31 
8  33  66.22 

8  34  6.70 
8  34  16.76 
8  34  26.39 
8  34  35.60 
8  34  44.36 

8  34  52.69 
8  35    0.59 


Var.of 
B.A. 
fori 
Hoar. 


Noon. 


+0.899 
0.815 
0.800 
0.786 
0.779 

+0.757 
0.749 

^.797 
0.719 
0.696 

+0.681 
0.665 
0.649 
0.633 
0.617 

+0.600 
0.584 
0.567 
0.550 
0.533 

+0.516 
0.498 
0.481 
0.463 
0.446 

+0.498 
0.410 
0.399 
0.374 
0.356 


+0.390 


Apparent 
Declination. 


Noon. 


+19  23  18.2 
19  22  16.5 
19  21  16.0 
19  20  16.5 
19  19  18.1 

+19  18  20.9 
19  17  24.9 
19  16  30.1 
19  15  36.4 
19  14  44.0 

+19  13  52.8 
19  13  2.9 
19  12  14.3 
19  II  27.0 
19  10  41.0 


Var.of 
Ded. 
fori 

Hoor. 


Noon. 


+19 
19 
19 
19 
19 


9  56.4 
9  13.2 
831.3 
7  50.9 
7  11.9 


+19  6  34.4 

19  5  58.4 

19  5  23.8 

19  4  50.7 

19  4  19.1 

+  19  3  49.0 

19  3  20.5 

19  2  53.6 

19  2  28.2 

19  2    4.4 


+19 
+19 


142.2 
1  21.6 


-9.50 
9.55 
9.50 
9.45 
9.41 

-9.36 
9.31 
9.96 
9.91 
9.16 

-9.11 
9.05 
9.00 
1.94 
1.89 

-1.83 
1.77 
1.71 
1.65 
1.59 

-1.63 
1.47 
1.41 
1.35 
1.99 

-1.99 
1.16 
1.09 
1.03 
0.96 

-0.89 


Hertdiaa 
Paatage. 


h  m 
19  45.2 
19  41.6 
19  38.0 
19  34.3 
19  30.7 

19  27.1 
19  23  5 
19  19.8 1 
19  16.2' 


19  12.5 

19  8.8 
19  5.1 
19  1.5 
18  57.8 
18  54.1 

18  50.4 
18  46.7 
18  43.0 
18  39.3 
18  35.6 

1831.8 
18  28.1 
18  24.3 
18  20.6 
18  16.8 

1813.1 
18  9.3 
18  5.5 
18  1.7 
17  58.0 

17  54.2 
17  50.4 


Day  of  the  Month. 


l8t  llUl.         2l8t.         8l8t. 


Polar  Semidiameter 
Horizontal  Parallax 


7:9 
0.9 


6.0 
0.9 


8.1 
0.9 


8.3 
0.9 


Polar  Semidiameter 
Horizontal  Parallax 


8:3 
0.9 


^4 
0.9 


8.5 
1.0 


S.7 
1.0 


iroTi — ^The  aign  +  indicatea  north  declinations :  the  sign  —  indicates  south  dedinationa. 
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GREENWICH  MEAN  TIMB. 

NOVEMBEB. 

DECEMBER. 

1 
1 

Ascension. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
DeoUnation. 

Var.of 
Deol. 
fori 
Hoar. 

Meridlttu 
Pasiage. 

1 

o 

1 

Ascension. 

Var.of 
R.A. 
fori 

Hoar. 

Apparent 
Declination. 

Var.of 

Deol. 

fori 

Hoar. 

Meridian 
Passage. 

Noon, 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

i^oon. 

1 

h   m     8 
8  35    0.59 

s 
40.300 

O        /        /# 

+19    121.6 

It 
-0.83 

h    m 
17  50.4 

, 

h    m     s 
8  35  25.69 

s 
-0.950 

o      1      n 

+19    4    4.8 

+1J88 

h    m 
15  52.7 

8 

8  35    8.04 

0.301 

19    1    2.6 

0.76 

17  46.5 

2 

8  35  19.46 

0.960 

19    4  36.2 

1.35 

15  48.6 

3 

8  35  15.05 

0.983 

19    0  45  2 

0.69 

17  42.7 

3 

8  35  12.79 

0.987 

19    5    9.3 

1.41 

15  44.6 

4 

8  35  21.61 

0.964 

19    0  29.5 

0.69 

17  38.9 

4 

8  35    5.68 

0.305 

19    5  43.9 

1.48 

15  40.5 

5 

8  35  27.73 

0.245 

19    0  15.4 

0.55 

17  35.1 

5 

8  34  58.14 

0.^3 

19    6  20.1 

1.54 

15  36.4 

6 

8  35  33.40 

+0.997 

+19    0    2.9 

-0.48 

1731.2 

6 

8  34  50.16 

-0.341 

+19    6  57.8 

+1.60 

15  32.4 

7 

8  35  38.62 

0.906 

18  59  52.2 

0.41 

17  27.4 

7 

8  34  41.76 

0.359 

19    7  37.1 

1.67 

15  28.3 

8 

8  35  43  38 

0.189 

18  59  43.1 

034 

17  2.3.5 

8 

8  34  32.92 

0.377 

19    8  17.9 

1.73 

15  24.2 

9 

8  35  47.69 

0.170 

18  59  35.7 

0.97 

17  10.6 

9 

8  34  23.67 

0.395 

19    9    0.2 

1.79 

15  20.1 

10 

8  35  51.52 

0.151 

18  59  30.0 

0;90 

17  15.7 

10 

8  34  13.99 

0.419 

19    9  43.9 

1.85 

15  16.0 

]] 

8  35  54.92 

+0.139 

+18  59  26.1 

-0.13 

17  11.8 

11 

8  34    3.91 

-0.499 

+19  10  29.1 

+1.91 

15  11.9 

12 

8  35  57.85 

0.119 

18  59  23.8 

-0.06 

17    8.0 

12 

8  33  63.41 

0.446 

19  11  15.8 

1.97 

15    7.8 

13 

8  36   0.31 

0.093 

18  59  23.2 

+0.01 

17    4.1 

13 

8  33  42.51 

0.463 

19  12    3.8 

9.03 

15    3.7 

M 

8  36   2.31 

0.074 

18  59  24.4 

0.08 

17    0.2 

14 

8  33  31.21 

0.479 

19  12  53  2 

9.09 

14  59.6 

15 

8  36    3.84 

0.054 

18  59  27.2 

0.16 

16  56.3 

15 

8  33  19.52 

0.495 

19  13  43.9 

9.15 

14  55.5 

16 

8  36    4.91 

+0.035 

+18  59  31.8 

+0.93 

16  52.4 

16 

8  33    7.45 

-0.511 

+19  14  36.0 

+9.90 

14  51.3 

17 

8  36    5.51 

+0.016 

18  59  38.1 

0.30 

16  48.4 

17 

8  32  54.99 

0.597 

19  15  29.3 

9.95 

14  47.2 

18 

8  36    5.66 

-0.004 

18  59  46.2 

0.37 

16  44.5 

18 

8  32  42.16 

0.549 

19  16  23.9 

9.30 

14  43.0 

19 

8  36    5.33 

0.094 

18  59  56.0 

0.44 

16  40.5 

19 

8  32  28.96 

0.557 

19  17  19.7 

9.35 

14  38.9 

20 

8  36    4.54 

0.043 

19    0    7.4 

0.51 

16  36.6 

20 

8  32  15.41 

0.579 

19  18  16.8 

9.40 

14  34.7 

21 

8  36    3.29 

-0.069 

+19    0  20.6 

+0.58 

16  32.7 

21 

8  32    1.50 

-0.587 

+19  19  14.9 

+9.45 

14  30.5 

22 

8  36    1.58 

0.061 

19    0  35.5 

0.66 

16  28.7 

22 

8  31  47.25 

0.601 

19  20  14.2 

2.49 

14  26.4 

23 

8  35  59.41 

O.IOO 

19    0  52.1 

0.73 

16  24.7 

23 

8  3132.67 

0.614 

19  21  14.6 

9.54 

14  22.2 

24 

8  35  56.78 

0.119 

19    1  10.3 

0.80 

16  20.7 

24 

8  31  17.76 

0.698 

1922  16.1 

9.58 

14  18.0 

25 

8  35  53.69 

0.138 

19    1  30.3 

0.87 

16  16.7 

25 

8  31    2.53 

0.641 

19  23  18.5 

9.69 

14  13.8 

26 

8  35  50.15 

-0.157 

+  19    151.9 

+0.94 

16  12.7 

26 

8  30  46.98 

-0.654 

+  19  24  22.0 

+J1.66 

14    9.6 

27 

8  35  46.15 

0.176 

19    215.2 

1.01 

16    8.7 

27 

8  30  31.14 

0.666 

19  25  26.4 

9.70 

14    5.4 

28 

8  35  41.71 

0.195 

19    2  40.1 

1.07 

16    4.7 

28 

8  30  15.00 

0.678 

19  26  31.7 

9.74 

14    1.2 

29 

9  35  36.81 

0.913 

19    3    6.7 

1.14 

16    0.7 

29 

8  29  58.57 

0.690 

19  27  37.8 

2.78 

13  57.0 

30 

8  35  31.47 

0.939 

19    3  34.9 

1.91 

15  56.7 

30 

8  29  41.87 

0.709 

19  28  44.8 

9.81 

13  52.8 

31 

8  35  25.69 

-0.950 

+19    4    4.8 

+1.28 

15  52.7 

31 

8  29  24.90 

-0.713 

+19  29  52.7 

+9.84 

13  48.6 

32 

8  35  19.46 

-0  969 

+19    4  36.2 

,   +1.35 

15  48.6 

32 

8  29    7.67 

-0.723 

+  19  31    1.2 

+9.87 

13  44.4 

Day  of  th©  Month. 

Ist. 

nth. 

31st. 

81st. 

Day  of  the  Month. 

1st. 

llth. 

21st. 

Slst. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

^7 
1.0 

^J6 
1.0 

9.0 
1.0 

9.2 
1.0 

Polar  Semidiameter  .  . 
Horizontol  Parallax  .  . 

9i2 
1.0 

9:3 

1.1 

9.4 
1.1 

9:5 
1.1 

The  sign  +  prefixed  to  the  1 

loarly  change  of  declination  indicates 
le  sign-  indicates  that  north  deoUnat 

that  north  declinations  are  increasing  and  soath  dedina- 
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URANUS,   1887. 


GREENWICH  MEAN  TIME. 

Date. 

Asoension. 

Var.of 
B.A. 
fori 
Day. 

Apparent 
Declination 

Var.of 
Decl. 
fort 
Day. 

Meridian 
Pa«age. 

Date. 

Ascension. 

Var.of 
R.A. 
fori 
Day. 

Apparent 
Deol&iation. 

Var.of 
Decl. 
fori 
Day. 

Meridian 
PasMge. 

Noon, 

IToon. 

Noon. 

Koon. 

Noon, 

Noon. 

Noon. 

Noon. 

Jan.    2 

h  m     8 
12  46  40.44 

8 

+3.047 

o     /     // 

-4  1529.0 

-17.03 

h    m 
17  56.5 

July    1 

h  m     8 
12  32   9.80 

8 

+9.993 

O      1      n     \        ti 

-2  43  49.2  -91.59 

h    m 
554.3 

6 

1246  50.97 

9.990 

4  1626.6 

11.77 

1741.0 

5 

123223.02'  3.683 

24525.0.  96.39 

5  38.8 

10 

1246  58.19 

1.388 

4  17   3.1      6.50 

17  25.4 

9 

123239.25    4.431 

2  47  20.2     31.16 

5  23.3 

14 

12  47   2.07 

+0.553 

4  17  18.6-1.93 

17  9.7 

13 

1232  58.45     5.168 

2  49  34.2'  35.83 

5   7.9 

18 

1247  2.61 

-0.983 

4  17  13.0 

+  4.03 

1653.9 

17 

12  3320.58 

5.699 

252   6.7     40.40 

4  52.6 

22 

1246  59.81 

-1.116 

-4  1646.4 

+  9.95 

16  38.2 

21 

12  33  45.56 

+6.596 

-2  54  57.2  -44.84 

4  37.3 

26 

1246  53.71 

1.934 

4  15  59.1 

14.38 

1622.3 

25 

1234  13.32 

7.977 

2  58   5.2     49.13 

4  22.0 

30 

12  46  44.37 

9.733 

4  1451.6 

19.37 

16   6.4 

29 

12  34  43.75 

7.939 

3    129.9     53.99 

4   6.8 

Feb.   3 

124631.88 

3.506 

4  13  24.4 

94.19 

15  50.5 

Aug.  2 

12  3516.73 

8.557 

3    510.7     57.19 

3  51.6 

7 

1246  16  36 

4.949 

4  1138.3 

98.89 

15  34.5 

6 

12  35  52.17 

9.156 

3   9   6.7;  60.84 

3365 

11 

124557.93 

-4.961 

-4    9  34.1  +33.94 

15  18.5 

10 

12  3629.95 

+9.799 

-3  13  17.2-64.37 

321.4 

15 

124536.71 

5.649 

4    7  12  7|   37.44 

15  2.4 

14 

12  37  9.96 

10.974 

3  1741.4     67.70 

3   6.3 

19  124512.84 

6.984 

4    4  34.9,  41.38 

14  46.3 

18 

12  37  52.10 

10.788 

3  22  18.5!  70.83 

251.3 

23 1  1244  46.50 

6.879 

4    142.0 

45.03 

14,30.1 

22 

123836.22 

11.967 

327   7.7     73.73 

236.3 

27|  12  44  J  7.88 

7.490 

3  58  35.1 

48.34 

14  1.3.9 

26 

12  3922.18 

11.707 

3  32   8.0     76.37 

221.3 

Mar.   3   1243  47.22 

-7.909 

-3  55  15.8 

+51.98 

13  57.7 

30 

1240  9.82 

19.108 

-337  18.4 '-78.75 

2  6.4 

7|  1243  14.74 

8.397 

3  5145.4 

53.83 

1341.4 

Sept.  3 

12  40  59.00 

19.474 

3  42  37.71  80.89 

151.5 

11*124240.67 

8.694 

3  48   5.6 

56.01 

13  25.1 

7 

12  4149.57 

19.805 

3  48   5.2  i  89.79 

136.6 

15  1242  5.26 

9.009 

3  44  17.8 

57.89 

13  8.8 

11 

124241.39 

13.100 

3  53  39.8     84.46 

121.7 

19   124128.74 

9.948 

3  40  23.6    59.99 

12  52.4 

15 

12  43  34.32 

13.357 

3  59  20.5  1  85.86 

1    6.9 

23   1240  51.37 

-9.495 

-3  36  24.7-|+60.l9 

12  36.1 

19 

1244  28.19 

13..569 

-4    5   6.3  -87.00 

0  52.a 

27 

12  4013.43 

9.539 

3  3222.71  60.71 

1219.7 

23 

124522.82 

13.737 

4  1056.1  1  87.85 

0  37.2 

31 

12  39  35.21 

9.568 

3  28  19.5     60.78 

12  3.3 

27 

12  4618.03 

13.803 

4  16  48.7     88.40 

0  22.4 

Apr.    4 

12  3856.98 

9.535 

3  24  17.0  j  60.49 

1 1  47.0 

Oct.    1 

1247  13.66 

13.944 

4  22  43.0     88.68 

0   7.6 

8*123819.01 

9.439 

3  20  16.7     59.65 

1130.6 

5 

1248   9.54 

13.988 

4  28  37.8     88.70 

23  49.1 

12  12  37  41.55 

-9.981 

-3  1620.4  +58.47 

11  14.3 

9 

1249   5.51 

13.991 

-4  34  32.3  !-e8.48 

23  34.3 

161  12  37   4.84 

9.061 

3  1229.5,  56.90 

10  58.0 

13 

1250    1.40 

13.949 

4  40  25.3  j  87.97 

23  19.5 

20*  123629.14 

8.777 

3   8  45.7  1  54.93 

1041.6 

17 

12  50  57.04 

13.860 

4  4615.0,  87.17 

23  4.7 

24' 12  35  54.70 

8.430 

3   5  10.6     59.57 

10  2.5.4 

21 

125152.22 

13.794 

4  52   2.2!  86.07 

2249.9 

28   12  35  21.78 

8.094 

3    1  45.6     49.89 

10   9.1 

25 

1252  46.77 

13.541 

4  57  43.8     84.67 

2235.0 

Maj    2   1234  50.59 

-7.565 

-2  58  32.4  1+46.75 

9  52.8 

29 

125340.49 

13.315 

-5   3  19.2  -83.09 

2220.2 

6   12  34  21.32 

7.060 

2  55  32.0     43.38 

9  36.6 

Nov.   2 

12  54  33.23 

13.050 

5   8  47.6  1  81.11 

22   5.4 

10|  1233  54.16 

6.513 

2  52  45.7     39.74 

9  20.4 

6 

125524.83 

19.741 

5  14    7.8,   78.94 

2150.5 

14  j  12  33  29.27 

5.996 

2  50  14.4'  35.86 

9   4.3 

10 

1256  15.10 

19.388 

5  19  18.8;   76.51 

21  35.6 

18;  1233  6.81 

5.999 

2  47  59.2     31.73 

8  48.2 

14 

12  57   3.87 

11.988 

5  24  19.5     73.81 

2120.6 

22,  1232  46.93 

-4.634 

-2  46   0.9  +97.37 

8  32.1 

18 

12  57  50.95 

11.544 

-529   8.9,-70.83 

21    5.7 

26   12  32  29.78 

3.937 

2  44  20.5;  99.89 

8  16.1 

22 

1258  36.17 

11.056 

5  3345.8     67.00 

20  50.7  1 

30 1  12  3215.46 

3.917 

2  42  58.6     18.19 

8   0.2 

26 

1259  19.35 

10.509 

5  38   9.4     64.14 

20  35.7 

June  3   12  32   4.06 

9.481 

2  4 1  55.7     13.39 

7  44.3 

30 

13   0   0.36 

9.968 

5  4218.7,  60.46 

2020.6 

7 

12  3155.63 

1.731 

2  41  12.1      8.44 

7  28.4 

Dec.    4 

13   0  39.05 

9.371 

5  46  12.8    56.58 

1 

20   5.5 

11 

12  3150.23 

-0.969 

-240  48.2  +  3.50 

7  12.6 

8 

13    1  15.28 

+8.737 

-5  4951.1  -59.51 

19  50.4 

15 

12  3147.90 

-0.195 

2  4044.2  -1.50 

6  56.8 

12 

13    148.89 

8.065 

5  53  12.6 

48.99 

19  35.2 

19 

12  3148.68 

+0.586 

2  41    0.3 

6.54 

641.1 

16 

13   2  19.75 

7.360 

5  5616.6 

43.74 

1920.0 

23  12  31  52.60 

1.371 

2  4136.5 

11.58 

625.5 

20 

13  247.72 

6.699 

559   2.3 

39.07 

19   4.7 

27   12  3159.65 

9.159 

2  42  32.9 

16.59 

6   9.9 

24 

13   3  12.70 

5.869 

6    129.0 

34.96 

18  49.4 

July    1    12  32   9.80 

+9.993 

-2  43  49.2 

-91.59 

554.3 

28 

13   3  34.60 

+5.084 

-S  336.4 

-99.40 

18  34.0 

5   12  32  23.02 

+3.683 

-24525.0 

-96.39 

5  38.8 

32 

13   3  53.35 

+4.987 

-6  524.1 

-54.43 

18  18.6 

Greatest  horizontal  parallax, 
Greatest  semidiameter, 


March  31,  0".51. 
March  31,  r'.93. 


Least  horizontal  parallax. 
Least  semidiameter, 


October  5^  0".46. 
October  6,  1".73. 


NEPTUNE,   1887. 
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GREENWICH  MEAN  TIME. 

Dftt«. 

Asceuftion. 

Var.of 
R.A. 
fori 
Day. 

Apparent 
Declination 

Var.of 
Decl. 
fori 
Day. 

Meridian 
Pawage. 

Date. 

Aacension. 

Var.of 
R,A. 
fori 
Day. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Day. 

Meridian 
Paange. 

Noon, 

Xoon. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Jan.    2 

h  m     a 
3  33  39.98 

8 

-4.390 

+  I7  24'|2J 

-19.06 

h    m 
8  45.0 

July    1 

h  m     8 
3  48  49.32 

8 

+7.485 

+18  20  16.2 

It 
+91.60 

h     m 
21    8.6 

6 

3  33  23.59 

3.868 

17  23  27.2 

10.36 

829.0 

5 

3  49  18.62     7.1^ 

182140.0 

90.31 

20  53.3 

10 

3  33   9.06 

3:394 

17  22  49.3 

8JS6 

813.0 

9 

3  49  46.56 

6.810 

1822  58.6 

18.98 

20  38.0 

14 

3  32  56.47 

9.896 

17  22  18.8 

6.70 

7  57.1 

13 

3  50  13.05 

6.431 

1824  11.8 

17.60 

2022.7 

18 

3  32  45.91 

9.376 

17  2155.8 

4.78 

741.2 

17 

3  50  38.00 

6.030 

1825  19.4 

16.14 

20   7.4 

02 

3  32  37.44 

-1.844 

+17  2140.5 

-9.81 

7  25.3 

21 

351    1.29 

+5.607 

+18  26  20.9 

+14.63 

19  52.1 

26 

33231.15 

1.300 

17  2133.3 

-  0.79 

7   9.5 

25 

3  5lf2.84 

5.163 

18  27  16.4 

13.11 

19  36.7 

30 

3  3227.07 

0.740 

172134.2 

+  1.94 

6  53.7 

29 

3  5142.57 

4.609 

1828   5.8 

11.59 

19  21.3 

Feb.    3 

3  3225.25 

-0.176 

17  2143.2 

3.96 

6  38.0 

Aug.  2 

3  52   0.41 

4.919 

I8  28'48.r 

9.99 

19   5.9 

7 

3:^25.67 

+0.387 

17  22  0.4 

5.96 

622.2 

6 

3  5216.30 

3.734 

18  2925.2 

8.30 

18  50.4 

11 

3  32  28.34 

+0.950 

+  17  2225.3 

+  7.95 

6  6.6 

10 

3  52  20.20 

+3.917 

+1829  55.1 

+  6.66 

18  34.9 

15 

3  3233.27 

1.513 

17  22  58.3 

9.99 

5  50.9 

14 

3  52  42.02 

t.694 

18  30  18.5 

6.00 

18  19.4 

19 

3  32  40.46 

9.079 

17  23  39.1 

11.13 

5  35.3 

18 

3  5251.75 

9.156 

18  30  35.0 

3.30 

18   3.8 

23 

3  32  49.86 

9.695 

17  24  27.4 

13.09 

5  19.7 

22 

3  52  59.30 

1.618 

18  30  44.9 

+  1.60 

17  48.2 

27 

3  33    1.45 

3.166 

17  2523.2 

14.85 

5   4.2 

26 

3  53   4.69 

1.070 

1830  47.9 

-0.07 

17:WU5 

Mar.   3 

3  3315.17 

+3.694 

+  1726  26.1 

+16.69 

4  48.7 

30 

3  53   7.88 

+0.533 

+18  30  44.4 

-  1.79 

17  16.9 

7 

3  33  30.96 

4.904 

17  27  35.9 

18.99 

4  33.3 

Sept.  3 

3  53  8.88 

-0.093 

18  3034.2 

3.37 

17    1.2 

11 

3  33  48.77 

4.697 

17  28  52.1 

19.85 

4  17.8 

7 

3  53   7.69 

0.568 

18.30  17.4 

5.00 

16  45.4 

15 

3  34   8.51 

5.171 

17  30  14.6 

91.39 

4    2.4 

11 

3  53   4.33 

1.111 

182954.1 

6.58 

16  29.6 

19 

3  34  30.12 

5.699 

17  31  42.7 

99.79 

3  47.0 

J5 

3  5258.82 

1.648 

1829  24.7 

8.16 

16  13.8 

23 

3  34  53.53 

+6.069 

+17  33  16.3 

+^4.05 

331.7 

19 

35251.15 

-9.176 

+1828  48.9 

-9.70 

15  57.9 

27 

3  3518.62 

6.474 

17  34  55.0 

95.97 

3  16.4 

23 

35241.39 

9.601 

1828   7.0 

11.18 

15  42.0 

31 

3  35  45.30  i  6.860 

17  36  38.3 

96.35 

3    1.1 

27 

3  5229.63 

3.186 

1827  19.4 

19.58 

1526.1 

Apr.    4 

3  3613.46     7.915 

17  38  25.7 

97.33 

2  45.8 

Oct.     I 

3  52  15.92 

3.663 

182626.5 

13.90 

I5I0.I 

8 

3  36  42.99    7.544 

17  40  16.8 

38.90 

2  30.6 

5 

3  52   0.34 

4.J17 

1825  28.2 

15.17 

14  54.1 

12 

3  37  13.79  +7.848 

+  174211.1 

+98.99 

215.4 

9 

3  5143.02 

-4.548 

+-18  24  25.1 

-16.34 

14  38.1 

16 

3  37  45.75     8.134 

17  44    8.1 

99.57 

2   0.2 

13 

3  5123.98 

4.955 

1823  17.5 

17.45 

14  22.1 

20 

3.38  18.74     8.371 

17  46   7.5 

30.11 

145.0 

17 

3  51    3.39 

5.333 

18  22   5.7 

18.46 

14    6.0 

24 

3  38  52.67    8.587 

17  48   8.8 

30.59 

129.8 

21 

35041.36 

5.673 

18  2a  50.0 

19.35 

13  49.9 

28 

3  3927.39,  8.769 

1750  M.5 

30.80 

1  14.7 

25 

3  50  18.04 

5.974 

18  1931.0 

90.11 

13  33.8 

May    2 

3  40   2.78 '+8.917 

+  17  52  15.1 

+30.96 

0  59.6 

29 

3  49  53.60 

-6.940 

+1818  9.2 

-30.73 

13  17.7 

6 

3  40  38.71     9.037 

17  54  19.3 

31.04 

0  44.4 

Nov.   2 

3  49  28.18 

6.470 

18  16  45.1 

31.37 

13    1.5 

10 

3  41  15.05     9.127 

17  56  23.3 

30.99 

029.3 

6 

3  49    1.89 

6.658 

181519.1 

31.70 

1245  3 

14 

3  4151.70     9.188 

17  58  26.9 

90.84 

0  14.2 

10 

3  48  34.94 

6.805 

18  1351.7 

31.95 

1229.2 

18 

3  4228.521  9.917 

18   029.8 

30.50 

23  55.3 

14 

3  48   7.50 

6.909 

18  12  23.6 

83.06 

12  13.0 

22 

3  43   5.40+9.914 

+18   231.5 

+30.94 

23  40.2 

18 

3  47  39.71 

-6.967 

+1810  55.3 

-9C06 

1156.8 

26 

3  43  42.20     9.178 

18   4  31.6 

29.78 

23  25.1 

22 

3  47  11.80 

6.975 

18   9  27.3 

31.90 

1 1  40.6 

30 

3  44  18.77  1  9.105 

18   6  29.6 

39.30 

23   9.9 

26 

3  4643.97 

6.940 

18   8   0.3 

81.55 

1124.4 

June   3 

3  44  55.01     9.007 

18   82a.l 

38.54 

2254.8 

30 

3  4616.34 

6.860 

18  6  35.0 

31.07 

11    8.2 

7 

3  45  30.79     8.880 

1810  17.8 

37.79 

2239.7 

Dec.   4 

3  45  49.10 

6.738 

18  5il.8 

30.50 

10  52.0 

11 

3  46   6.00+8.790 

+  18  12   7.3 

+96.94 

2224.5 

8 

3  4522.47 

-6.574 

+18  3  5I.I 

-19.80 

10  35.9 

15 

3  4640.52'  8.533 

18  13  53.4 

96.04 

22  9.3 

12 

3  44  56.50 

6.365 

18  2  33.6 

18.90 

1019.7 

19 

3  47  14.24     8  318 

18  15  35.6 

95.03 

2154.2 

16 

3  44  31.58 

6.110 

18    1  19.9 

17.87 

10   3.6 

23 

3  47  47.02    8.065 

18  17  13.7 

93.98 

21  39.0 

20 

3  44    7.73 

5.815 

18   0  10.7 

16.74 

9475 

27 

3  4818.75^  7.790 

18  18  47.3 

99.85 

21  2.3.8 

24 

3  43  45.10 

5.489 

17  59   6.2 

15.47 

931.4 

July    1 

3  4849.32+7.485 

+  1820  16.2 

+91.60 

21    8.6 

28 

3  43  23.91 

-5.116 

+17  58   7.0 

-14.10 

915.3 

5 

3  4918.62;+7.160 

+182140.0 

+30.31 

20  53.3 

32 

3  43   4.21 

-4.716 

+17  57  13.4 

-18.63 

859.2 

Least  horixontal  parallax, 
Least  semidiameter, 


May  19,  0".29. 
May  19,  1".26. 


Greatest  horizontal  parallax, 
Oreatest  semidiometer, 


November  20,  0".31. 
KoYember  20,  V'M, 
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MERCURY. 

1 
1 

GREENWICH  MEAN  NOON 

Date. 

Helioo«Dtrio 

Loneltade, 

MeanEqninoz 

of  Dute. 

DaUy 
Motion. 

RodacUon 

to 

Orbit. 

Heliooentrio 
LaUtade. 

Daily 
Motion. 

Logarithm 

of 

Radina 

Vector. 

Logarithm  of  Diatanoe 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

Jau.    0 

O         /          // 

207  16  26.7 

O       $       It 

3  14  S3.4 

-  8  1  L8 

O         /         // 

+2  22  21.9 

-89  96.6 

9.6326048 

0.0737038 

0.0793665 

3 

213  37  34.3 

3    6  57.0 

5  48.4 

1  37  33.8 

.  99  19.4 

9.6408833 

0.0847197 

0.0898050 

4 

219  45    4.3 

3    0  44.7 

3  13.7 

0  53  11.5 

99    1.9 

9.6480881 

0.0946248 

0.0991900 

6 

225  41  18.6 

S  55  40.5 

-  0  35.1 

+0    9  34.7 

91  34.4 

9.6542187 

0.1035109 

0.1075975 

•  8 

231  28  27.8 

2  61  38.6 

+  2    0.8 

-0  33    1.7 

91     1.1 

9.6592800 

0.1114586 

0.1151027 

10 

237    8  31.5 

S  48  34.4 

+  4  28.8 

-1   14  26.0 

-90  99.4 

9.6632789 

0.1185378 

0.1217709 

12 

242  43  21.6 

9  46  94.5 

6  44.3 

1  54  28.3 

19  39.9 

9.6662239 

0.1248081 

0.1276554 

14 

248  14  43.8 

9  45    6.9 

8  43.3 

2  33    0.0 

18  51.8 

9.6681215 

0.1303185 

0.1328018 

16 

253  44  19.6 

9  44  37.8 

10  22.3 

3    9  52.7 

18    0.9 

9.6689768 

0.1351097 

0.1372455 

18 

259  13  47.8 

9  44  58.5 

11  38.1 

3  44  57.7 

17    4.0 

9.6687917 

0.1392128 

0.1410N0  : 

20 

264  44  46.3 

9  46    8.1 

+  12  28.4 

-4  18    5.3 

-16    9.6 

9.6675658 

0.1426512 

0.1441259 

22 

270  18  53.2 

9  48    7.2 

12  51.1 

4  49    4.0 

14  55.0 

9.6652960 

0.1454394 

0.1465927 

24 

275  57  49.2 

9  50  57.6 

12  44.4 

5  17  40.4 

13  40.0 

9.6619767 

0.1475852 

0.1484165 

26 

281  43  19.2 

9  54  41.7 

12    7.2 

5  43  38.1 

19  16.0 

9.6576007 

0.1490861 

0.1495920 

28 

287  37  13.9 

9  59  99.6 

10  58.9 

6    6  37.1 

10  41.0 

9.6521598 

0.1499322 

0.1501039 

30 

293  41  30.2 

3    5    4.9 

+  9  19.6 

-6  26  13.3 

-8  59.7 

9.6456477 

0.1501035 

0.1499267 

Feb.    1 

299  58  14.2 

3  11  51.9 

7  11.0 

6  41  57.1 

6  48.9 

9.6380608 

0.1495686 

0.1490236 

3 

306  29  42.1 

3  19  48.9 

4  35.6 

6  53  13.2 

4  94.3 

9.6294026 

0.1482847 

0.1473446 

5 

313  18  20.6 

3  99    9.8 

+  1  38.6 

6  59  19.2 

-  I  37.5 

9.6196890 

0.1461952 

0.1448262 

7 

320  26  47.7 

3  39  38.6 

-  1  32.6 

6  59  25.4 

+  1  36.9 

9.6089544 

0.1432269 

0.1413855 

9 

327  57  52.6 

3  51  41.0 

-  4  47.8 

-6  52  34.2 

+  5  20.5 

9.5972603 

0.1392888 

0.1369223 

11 

335  54  31.5 

4    5  13.0 

7  52.6 

6  37  41.2 

9  38.1 

9.5847095 

0.1342704 

0.1313150 

13 

344  19  43.6 

4  90  13.9 

10  28.9 

6  13  38.3 

14  30.5 

9.5714594 

0.1280380 

0.1244195 

15 

353  16  22.6 

4  36  37.8 

12  15.9 

5  39  17.9 

19  54.9 

9.5577409 

0.1204375 

0.1160699 

17 

2  46  59.9 

4  54    8.8 

12  52.0 

4  53  43.1 

95  49.7 

9.5438777 

0.1112926 

0.1060814 

19 

12  53  24.0 

5  19  18.9 

-1 1  58.0 

-3  56  22.5 

+31  37.1 

9.5303023 

0.1004114 

0.0942586 

21 

23  36  12.6 

5  30  94.4 

9  24.1 

2  47  29.0 

37    9.9 

9.5175619 

0.0875991 

0.0804104 

23 

34  54  17.8 

5  47  93.8 

5  17.3 

I  28  23.4 

41  49.0 

9.5063007 

0.0726731 

0.064.3715 

23 

46  44  12.6 

6    9    0.4 

--  0    6.8 

-0     1  51.9 

44  28.0 

9.4972123 

0.0554941 

0.0460356 

27 

58  59  47.6 

6  19  49.9 

+  5  15.4 

+1  27  49.6 

44  45.9 

9.4909542 

0.0:J59975 

0.0253897 

Mar.    1 

71  32  10.0 

6  18  36.8 

+  9  45.1 

+2  55  16.6 

+49  11.6 

9.4880338 

0.0142325 

0.0025539 

3 

84  10  20.1 

6  18  39.4 

12  24.3 

4  14  44.5 

36  50.5 

9.4887048 

9.9903934 

9.9778017 

5 

96  42  19.8 

6  19  99.4 

12  41.2 

5  21  11.9 

29  19.7 

9.4929082 

9.9648395 

9.9516778 

7 

108  56  43.8 

6    1    6.5 

10  39.6 

6  11   15.1 

90  36.9 

9.5002859 

9.9380979 

9.9244906 

9 

120  44     1.5 

5  45  37.8 

6  53.7 

6  43  32.3 

11  43.7 

9.5102612 

9.9108537 

9.8972938 

11 

131  67  31.1 

5  97  33.5 

+  2  14.5 

+6  58  34.6 

+  3  98.7 

9.5221511 

9.8839242 

9.8708623 

13 

142  33  29.9 

5    8  90.5 

-  2  28.6 

6  58  13.0 

-  3  37.9 

9.5352725 

9.8682288 

9.6461456 

15 

152  30  55.1 

4  49  10.1 

6  37.0 

6  44  59.6 

9995 

9.5490128 

9.8347331 

9.8241078 

17 

161  50  45.8 

4  30  59.3 

9  47.8 

6  21  .35.7 

13  48.8 

9.5628671 

9.8143779 

9.8056409 

19 

170  35  20.1 

4  13  57.6 

11  50.8 

5  50  31.0 

17    5.0 

9.5764447 

9.7979800 

9.7914607 

21 

178  47  42.3 

3  58  41.8 

-12  47.1 

+5  13  54.4 

-19  93.0 

9.5894584 

9.7861290 

9.7820088 

23 

186  31  16.2 

3  45    9.9 

12  43.0 

4  33  30.1 

90  54.5 

9.6017064 

9.7791043 

9.7773960 

25 

193  49  26.6 

•  3  33  17.8 

n  48.4 

3  50  40.5 

91  50.0 

9.6130541 

9.7768460 

9.7773989 

27 

200  45  31.4 

3  93    9.4 

10  13.8 

3    6  28.2 

99  18.4 

9.6234157 

9.7789860 

9.7815280 

29 

207  22  35.5 

3  14  15.9 

8    9.7 

2  21  40.5 

99  96.4 

9.6327405 

9.7849393 

9.7891303 

31 

213  43  29.3 

3    6  50.7 

-  5  46.1 

+  1  36  52.7 

-99  19.9 

9.6410022 

9.7940121 

9.7994964 

33 

219  50  47.7 

3    0  39.5 

-3  11.4 

+0  52  31.0 

-99    0.8 

9.6481901 

9.8054994 

9.8119427 
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MERCURY. 

GREENWICH  MEAN  NOON. 

Date. 

Helloceiitrio 

Locgitnde, 

Mean  Eqaioox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

liogarithm  of  Distance    ' 
from  Earth-> 

At  Date. 

At  Interme- 
diate Date. 

0         1         // 

O       /       // 

/      // 

O         /          // 

/    // 

Apr.    0 

213  43  29.3 

3    6  50.7 

-  5  46.1 

+  1  36  52.7 

-99  19.9 

9.6410022 

9.7940121 

.  9.7994964 

2 

2ia50  47.7 

3    0  39.5 

3  11.4 

0  52  31.0 

99    0.8 

9.6481901 

9.8054994 

9.8119427 

4 

225  46  .52.5 

9  55  36.9 

-  0  32.6 

+0    8  55.0 

91  34.0 

9.0543038 

9.8187553 

9.8258683 

6 

231  33  54.1 

9  51  35.4 

+  2    3.4 

-0  33  40.5 

91    0  5 

0.6593484 

9.8332259 

9.8407747 

8 

237  13  52.3 

9  48»3.0 

4  31.2 

1  15    3.5 

90  91.7 

9.6633308 

9.8484687 

9.8562680 

10 

242  48  38.4 

9  46  99.9 

+  6  46.4 

-1  65    4.5 

-19  38.5 

9.6662505 

9.8641382 

9.8720493 

12 

248  19  58.4 

9  45    5.5 

8  44.9 

2  33  34.7 

18  51.1 

9.6681411 

9.8799760 

9.8878974 

14 

253  49  33.4 

9  44  37.8 

10  23.6 

3  10  25.9 

17  59.4 

9.6689804 

9.8957953 

9.9036550 

16 

259  19    2.1 

9  44  59.9 

11  39.0 

3  45  29.1 

17    3.1 

9.6687795 

9.9114637 

9.9192119 

18 

264  50    2.6 

9  46    9.4 

12  28.9 

4  18  34.8 

16    1.6 

9.6675376 

9.9268908 

9.9344940 

20 

270  24  12.9 

9  48    9.4 

+12  51.3 

-4  49  31.5 

-14  54.0 

9.6652519 

9.9420161 

9.9494525 

22 

270    3  14.3 

9  51    0.7 

12  44.1 

5  18    5.6 

13  38.8 

9.6619167 

9.9567998 

9.9640553 

24 

281  48  51.4 

9  54  45.6 

12    6.4 

5  44    0.7 

19  14.6 

9.6575247 

9.9712167 

9.9782822 

26 

287  42  54.5 

9  59  97.5 

10  57.7 

6    6  56.8 

10  39.5 

9.6520677 

9.9852502 

9.9921189 

28 

293  47  21.2 

3    5    9.9 

9  17.8 

6  26  29.6 

8  50.9 

9.6455395 

9.9988865 

0.0055515 

30 

300    4  17.7 

3  Jl  57.9 

+  7    8.7 

-6  42    9.6 

-  6  46.9 

9.6379364 

0.0121120 

0.0185651 

May    2 

306  35  59.9 

3  19  56.6 

4  33.1 

6  53  21.3 

4  99.0 

9.6292621 

0.0249084 

0.0311384 

4 

313  24  55.2 

3  99  11.6 

+  1  35.7 

6  59  22.2 

-  1  34.7 

9.6195328 

0.0372516 

0.0432429 

6 

320  33  41.7 

3  39  48.8 

-  1  35.8 

6*59  22.4 

+  ]  39.4 

9.6087830 

0.0491071 

0.0548377 

8 

328    5    8.2 

3  51  59.5 

4  50.6 

6  52  24.3 

5  94.1 

9.5970752 

0.0604281 

0.0658690 

10 

336    2  11.8 

4    5  96.1 

-  7  55.0 

-6  37  23.6 

+  9  49.4 

9.5845123 

0.0711512 

0.0762637 

12 

344  27  52.0 

4  90  98.4 

10  31.0 

6  13  11.6 

14  35.9 

9.5712532 

0.0811943 

0.0859295 

14 

353  25    0.7 

4  36  53.9 

12  17.0 

5  38  41.2 

90    0.0 

9..5575296 

0.0904543 

0.0947519 

16 

2  56    9.9 

4  54  95.9 

12  51.9 

4  52  55.9 

95  48.1 

9.5436673 

0.0988044 

0.1025921 

18 

13    3    7.4 

5  19  35.5 

11  56.5 

3  55  24.4 

31  49.4 

9.5301002 

0.1060943 

0.1092896 

20 

23  46  28.7 

5  30  40.5 

-  9  20.9 

-2  46  20.8 

+37  14.5 

9.5173770 

0.1121553 

0.11466a3 

22 

35    5    5.0 

5  47  38.6 

5  12.9 

1  27    6.9 

41  45.4 

9.50614.34 

0.1168058 

0.1185458 

24 

46  55  26.8 

6    9  19.3 

-  0     1.8. 

-0    0  30.4 

44  99.5 

9.4970934 

0.1198674 

0.1207521 

26 

59  11  21.7 

6  19  57.6 

+  5  19.9 

+  1  29  11.6 

44  44.9 

9.4908824 

0.1211837 

0.1211500 

28 

71  43  54.4 

6  18  39.4 

9  48.5 

2  56  33.9 

49    7.9 

9.4880154 

0.1206425 

0.1196577 

•       30 

84  22    4.3 

6  18  99.6 

+12  25.7 

+4  15  52.0 

+36  44.5 

9.4887418 

0.1181959 

0.1162626 

June   1 

96  53  53.2 

6  19  91  3 

12  40.3 

5  22    5.6 

99  19.1 

9.4929968 

0.1138679 

0.1110252 

3 

109    7  56.2 

6    0  54.0 

10  36.9 

6  1 1  52.8 

90  98.6 

9.5004187 

0.1077517 

0.1040676 

5 

120  54  46.1 

5  45  99.4 

6  50.4 

6  43  53.7 

11  35.4 

9.5104284.^ 

0.0999957 

0.0955578 

7 

132    7  42.7 

5  97  16.9 

+  2  10.1 

6  58  40.9 

+  3  91.6 

9.5223419 

0.0907774 

0.0856785 

9 

142  43    6.7 

5    6    3.9 

-  2  32.7 

+6  58    6.3 

-  3  43.9 

9.5354769 

0.0802861 

0.0746217 

n 

152  39  57.9 

4  48  53.1 

6  41.1 

6  44  42.3 

9  97.9 

9.5492223 

0.0687065 

0.0625604 

13 

161  59  14.7 

4  30  36.0 

9  50.1 

6  21  10.2 

13  59.4 

9.5630751 

0.0562027 

0  0496501 

15 

170  43  18.4 

4  13  43.0 

1 1  52.3 

5  49  59.5 

17    7.4 

9.5766461 

0.0429181 

0.0360214 

17 

178  55  12.8 

3  58S8.6 

12  47.5 

5  13  18.6 

19  94.7 

9.5896494 

0.0289731 

0.0217844 

19 

186  38  21.8 

3  44  57.5 

-12  42.5 

+4  32  51.6 

-90  55.6 

9.6018847 

0.0144667 

0.0070294 

21 

193  66  10.5 

3  33    7.8 

11  47.1 

3  50    0.2 

91  50.7 

9.6132181 

9.9994813 

9.9918.308 

23 

200  51  57.0 

3  99  53.8 

10  12.0 

3    5  47.0 

99  18.7 

9.6235642 

9.9840857 

9.9762528 

25 

207  28  45.0 

3  14    8.6 

8    7.6 

2  20  59.0 

99  96.4 

9.6328730 

9.9683397 

9.9603529 

27 

213  49  25.4 

3    6  44.6 

5  43.8 

1  36  11.4 

99  19.0 

9.6411187 

9.9522994 

9.9441863 

•       29 

219  56  32.5 

3    0  34.4 

-  3    8.9 

+0  51  50.3 

-29    0.4 

9.6482906 

9.9360210 

9.9278118 

31 

225  52  28.0 

9  55  39.0 

-  0  30.3 

+0    8  15.2 

-91  33.5 

9.6543882 

9.9195673 

9.9112973 
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MERCURY. 

GEEENWICH  MEAN  NOON 

Date. 

Heliocentric 

Loodtnde, 

IfeanjBqainox 

of  Date. 

DaUy 
Motion. 

Redaction 

to 

Orbit. 

HeUooentric 
Latitude. 

Daily 
MoUon. 

Logarithm 

of 

Radios 

Vector. 

Logarithm  of  Diataaoe 
ftom  Earth— 

At  Date. 

At  Interme- 
diate Date. 

O         $         It 

o     t     n 

/      // 

O       $        n 

/    // 

July    1 

225  52  28.0 

9  55  39.0 

-  0  30.3 

+0    8  15.2 

-91  33.5 

9.6543882 

9.9105673 

9.9112973    ; 

3 

231  39  22.2 

9  51  3a.o 

+  2    5.7 

-0  34  19.3 

91    0.0 

9.6594169 

9.9030121 

9.8947233 

5 

237  19  14.5 

9  48  99.6 

4  33.4 

1  15  41.2 

90  91.1 

9.6633838 

9.8864466 

9.8781952 

7 

242  53  56.6 

9  46  91.3 

6  48.3 

1  55  40.8 

19  37.8 

9.6662969 

9.8699883 

9.8618449 

9 

248  25  14.1 

9  45    4.6 

8  46.6 

2  34    9.6 

18  50.3 

9.6681628 

9.8537870 

9.8458409 

n 

253  54  48.1 

9  44  37.6 

-l-IO  24.9 

-3  10  59.1 

-17  58.5 

9.6689865 

9.8.380358 

9.8304033 

13 

259  24  17.3 

9  44  59.8 

1 1  40.0 

3  46    0.7 

17    9.9 

9.6687703 

9.8229795 

9.8158042 

15 

264  55  19.7 

9  46  10.8 

12  29.5 

4  19    4.4 

16    0.6 

9.6675129 

9.8089217 

9.8023798 

17 

270  29  33.5 

9  48  11.4 

12  51.4 

4  49  59.0 

14  59.8 

9.6652117 

9.7962310 

9.7905308 

19 

276    8  39.7 

9  51    3.5 

12  43.7 

5  18  30.7 

13  37.6 

9.6618608 

9.7853377 

9.7807134 

21 

281  54  23.2 

9  54  49.9 

+12    5.6 

-5  44  23.2 

-19  13.3 

9.6574529 

9.7767210 

9.7734227 

23 

287  48  34.5 

9  59  31.9 

10  56.3 

6    7  16.4 

10  37.9 

9.6519800 

9.7708800 

9.7691512 

25 

293  53  11.3 

3    5  15.3 

9  16.0 

6  26  45.8 

8  49.1 

9.6454:J55 

9.7682900 

9.7683435 

27 

300  10  19.4 

3  19    4.9 

7    6.6 

6  42  22.0 

6  44.1 

9.6378161 

9.7693494 

9.7713353 

29 

306  42  15.5 

3  90    4.9 

4  30.6 

6  53  29.3 

4  19.4 

9.6291258 

9.7743174 

9.7782991 

31 

313  31  26.9 

3  99  90.4 

+  1  33.0 

-6  59  25.1 

-  1  39.0 

9.6193808 

9.7832708 

9.7892098 

Aug.  2 

320  40  31.7 

3  39  58.7 

-  1  38.5 

6  59  19.4 

+  1  49.5 

9.6080159 

9.7960818 

9.8038400 

4 

328  12  19.5 

3  59    3.7 

4  53.6 

6  52  14.5 

5  97.8 

9.5968938 

9.8124292 

9.8217816 

6 

336    9  46.4 

4    5384 

7  57.5 

6  37    5.9 

9  46.8 

9.5843189 

9.8318359 

9.8425070 

8 

344  35  52.8 

4  90  49.3 

10  32.9 

6  12  45.2 

14  39.9 

9.5710503 

9.8537223 

9.8653993 

10 

353  33  30.7 

4  37    8.3 

-12  18.1 

-5  38    5.1 

+90    5.1 

9.5573213 

0.8774586 

9,8898203 

12 

3    5  10.7 

4  54  41.0 

12  51.7 

4  52    9.0 

95  53.6 

9.54345D1 

9.9024056 

9  9151379 

14 

13  12  40.3 

5  19  51.8 

1 1  54.8 

3  54  27.3 

31  47.6 

9.5298995 

9.9279423 

9.9407469 

16 

23  56  34.0 

5  30  56.4 

9  17.9 

2  45  13.8 

37  18.9 

9.517 1931 

9.9534822 

9.9660814 

18 

35  15  40.5 

5  47  59.9 

-  5    8.6 

-1  25  51.9 

41  48.8 

9.5059865 

9.9784814 

9.9906220 

20 

47    6  28.4 

6    9  93.8 

+  0    3.0 

+0    0  49  7 

+44  31.0 

9.4989740 

0.0024472 

0.0139059 

22 

59  22  42.6 

6  13    5.3 

5  24.6 

1  30  .32.1 

44  43  8 

9.4908099 

0.0249511 

0.0355420 

24 

71  55  26.3 

6  18  49.6 

9  51.8 

2  57  49.7 

49    4.3 

9.4879955 

0.04.56444 

0.0552306 

26 

84  33  37.1 

6  18  97.9 

12  27.0 

4  16  58.1 

36  38.6 

9.4887759 

0.0642799 

0.0727782 

28 

97    5  15.7 

6  19  13.6 

12  39.5 

5  22  58.3 

99    4.6 

9.4930818 

0.0807193 

0.0881028 

30 

109  18  59.2 

6    0  417 

+10  34.2 

+6  12  29.7 

+90  90.5 

9.500.5472 

0.0949347 

0.1012259 

Sept.  1 

121     5  22.1 

5  45    7.6 

6  46.1 

6  44  14.6 

11  97.6 

9.5105908 

0.1069916 

0.1122503 

3 

132  17  47.5 

5  97    0.0 

+  2    5.7 

6  58  46.9 

-1-  3  14.6 

9  5225279 

0.1170234 

0.12133.34 

5 

142  52  38.1 

5    7  46.0 

-  2  36.9 

6  57  59.5 

-3  49.0 

9.5356766 

0.1252038 

0.1286590 

7 

152  48  54.6 

4  48  36.4 

6  43.4 

6  44  25.0 

9  31.9 

9.5494275 

0.1317219 

0.1344161 

9 

162    7  40.0 

4  30  90.9 

-  9  52.2 

+6  20  44.7 

-13  55.9 

0.5632791 

0.1367631 

0.1387841 

11 

170  51   14.2 

4  13  99.0 

1 \  53.5 

5  49  28.0 

17  10.1 

9.5708437 

0.1404986 

0.1419247 

13 

179    2  42.0 

3  58  15.9 

12  47.8 

5  12  42.8 

19  96.4 

9.5898373 

0.1430793 

0.1439774 

15 

166  45  27.0 

3  44  46.9 

12  42.0 

4  32  13.0 

90  .56.7 

9.6020604 

0.1446333 

0.1450596 

17 

194    2  54.7 

3  39  58.0 

1 1  45.9 

3  49  19.8 

91  51.3 

9.6133800 

0.1452676 

0.1452674 

19 

200  58  22.9 

3  99  45.4 

-10  10.5 

+3    5    5.7 

-99  18.9 

9.6237114 

0.14.50684 

0.1446788 

21 

207  34  55.4 

3  14    1.4 

8    5.6 

2  20  17.4 

99  96.4 

9.63.30051 

0.1441048 

0.1433529 

23 

213  55  22.5 

3    63d5 

5  41.4 

1  35  29.9 

29  18.9 

9.6412350 

0.1424285 

0.1413356 

25 

220    2  18.7 

3    0  99.4 

3    6.5 

0  51     9.3 

99    0.9 

9.6483910 

0.1400783 

0.1386593 

27 

225  58    5.3 

9  55  98.0 

-  0  27.8 

+0    7  34.8 

91  33.0 

9.6544730 

0.1370809 

0.1353447 

29 

231  44  52.3 

9  51  98.8 

+  2    8.0 

-0  34  58.5 

-90  59.4 

9.6594860 

0.1:534517 

0.1314020. 

31 

237  24  39.0 

9  48  97.9 

+  4  35.6 

-1  16  19.1 

-90  90.5 

9.6634373 

0.1291955 

0.1268319 
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MERCURY. 

QBEENWICH  MEAK  NOON 

Date. 

HeUooentrio 

Looflritucle, 

MeaaBqnioox 

of  Date. 

Daily 
Motion. 

Bedaotion 

to 

Orbit. 

HeUocoDtrio 
LaUtade. 

Daily 
Motion. 

Logarithm 

of 

Radlaa 

Vector. 

Logarithm  of  Dlatanoe 
from  Earth-* 

At  Date. 

At  Interme- 
diate Date. 

Oct.     1 

O        1        II 

237  24  39.0 

9  48  97.9 

/      // 
+  4  35.6 

O        /         II 

-1  16  19.1 

-90  90.5 

9.6634373 

0.1291955 

0.126a319 

3 

242  59  17.1 

9  46  19.7 

6  50.3 

1  56  17.4 

19  37.1 

9.6663:}49 

0.1243098 

0.1216266 

5 

248  30  32.1 

9  45    3.6 

8  48.3 

2  34  44.7 

18  49.6 

9.6681854 

0.1187808 

0.1157693 

7 

254    0    5.0 

9  44  37.6 

10  26.3 

3  1 1  32.6 

17  57.7 

9.6689936 

0.1125886 

0.1092351 

9 

259  29  35.0 

9  45    0.6 

11  41.0 

3  46  32.4 

17    1.3 

9.6687617 

0.1057042 

0.1019912 

11 

265    0  39.4 

9  46  19.9 

+  12  30.0 

-4  19  34.2 

-15  59.6 

9.6674885 

0.0980905 

0.0939969 

13 

270  34  56.8 

9  48  13.6 

12  51.3 

4  50  26.6 

14  51.7 

9.6651715 

0.0897034 

0.0852034 

15 

276  14    8.1 

9  51    6.3 

12  43.3 

5  18  56.0 

13  36.3 

9.6618045 

0.0804898 

0.0755550 

17 

281  59  58.1 

9  54  53.0 

12    4.8 

5  44  45.9 

19  11.9 

9.6573806 

0.0703904 

0.0649873 

19 

287  54  18.1 

9  59  36.5 

10  55.0 

6    7  36.1 

10  36.3 

9.6518912 

0.0593374 

0.0534319 

21 

293  59    4  8 

3    5  90.8 

+  9  14.4 

-6  27    2.1 

-  8  47.3 

9.6453302 

0.0472601 

0.0408131 

23 

300  16  25.4 

3  19  11.0 

7    4.4 

6  42  34.4 

6  49.0 

9.6376945 

0.0340815 

0.0270559 

25 

306  48  36.2 

3  90  19.0 

4  27.9 

6  53  37.2 

4  17.9 

9.6289876 

0.0197276 

0.0120881 

27 

313  38    4.4 

3  99S9.4 

+  1  30.r 

6  59  27.9 

-  1  99.9 

9.6192263 

0.0041317 

9.9958525 

29 

320  47  28.9 

3  40    9.9 

-  1  41.5 

6  59  16.2 

+  1  45.8 

9.60S4458 

9.9872485 

9.9783202 

31 

328  19  38.9 

3  59  15.7 

-  4  56.5 

-6  52    4.3 

+  5  31.5 

9.5967096 

9.9690735 

9.9595193 

Nov.   2 

336  17  31.3 

4    5  51.7 

8    0.5 

6  :J6  47.8 

9  50.8 

9.5841224 

9.9496770 

9.9395751 

4 

344  44    5.2 

4  90  66.7 

10  35.0 

6  12  18.1 

14  44.7 

9.5708442 

9.9292539 

9.9187696 

6 

353  42  13.0 

4  37  94.0 

12  19.2 

5  37  27.9 

90  10.9 

9.5571099 

9.908196a 

9.8976279 

8 

3  14  25.7 

4  54  57.8 

12  51.6 

4  51  21.4 

95  58.9 

9.5432480 

9.8871858 

9.8770172 

10 

13  22  29.2 

5  13    8.7 

-11  5.3.2 

-3  53  28.4 

+31  53.0 

9.5296967 

9.8672971 

9.8582:506 

12 

24    6  56.2 

5  31  19.8 

9  14.6 

2  44    4.7 

37  93.8 

9.5170074 

9.8500452 

9.8429843 

14 

35  26  34.4 

5  48    7.8 

-  5    4.2 

-1  24  34.4 

41  59.1 

9.5058287 

9.8372946 

9.8332085 

16 

47  17  49.6 

6    9  36.0 

+  0    8.0 

+0    2  12.1 

44  39.4 

9.4968545 

9.8309217 

9.8305772 

18 

59  34  24.2 

6  13  13.3 

5  28.9 

1  31  55.0 

44  49.8 

9.4907:^1 

9.83-22433 

9.8:J59064 

20 

72    7  19.0 

6  18  45.6 

+  9  55.2 

+2  59    7.7 

+49    0.5 

9.4879772 

9.8414696 

9.8487663 

22 

84  45  29.8 

6  18  94.4 

12  28.4 

4  18    6.1 

36  39.4 

9.4888126 

9.8575675 

9.8676133 

24 

97  16  57.9 

6  19    5.4 

12  38.5 

5  23  52.2 

98  56.8 

9.4931704 

9.8786315 

9.8903549 

26 

109  30  20.7 

6    0  99.8 

10  31.2 

6  13    7.4 

90  19.9 

9.5006801 

9.902.5367 

9.9149585  | 

28 

121  16  15.4 

5  44  59.0 

6  41.7 

6  44  35.8 

11  19.6 

9.5107581 

9.9274359 

9.9398183 

30 

132  28    7.5 

5  96  49.6 

+  2     1.2 

+6  58  52.9 

+  3    7.4 

9.5227191 

9.9519866 

9.9638516 

Dec.    2 

143    2  22.8 

5    7  98.9 

-  2  41.1 

6  57  52.2 

-  3  55.0 

9.5358817 

9.9753467 

9.9864273 

4 

152  58    4.4 

4  48  19.9 

6  47.2 

6  44    7.1 

9  36.6 

9.5496379 

9.9970639 

0.0072415 

6 

162  16  16.1 

4  30    4.5 

9  54.9 

6  20  18.6 

13  59.4 

9.5634882 

0.0169541 

0.0262017 

8 

170  59  18.8 

4  13  14.0 

11  54.9 

5  48  55.9 

17  19.7 

9.5770467 

0.0349942 

0.0433426 

10 

*179  10  18.3 

3  58    9.6 

-12  48.2 

+5  12    6.4 

-19  98.9 

9.5900304 

0.0512584 

0.0587583 

12 

186  52  38.3 

3  44  34.6 

12  41.5 

4  31  33.7 

90  57.8 

9.6022411 

0.0658588 

0.0725764 

14 

194    9  44.1 

3  39  47.7 

1 1  44.8 

3  48  38.8 

91  59.0 

9.6135464 

0.0789280 

0.0849303 

16 

201     4  53.0 

3  99  36.6 

10    8.7 

3    4  23.8 

99  19.9 

9.6238625 

0.0905992 

0.0959505 

18 

207  41    9.2 

3  13  53.8 

8    3.6 

2  19  35.3 

99  96.4 

9.6331405 

0.1009983 

0.1057569 

20 

214    1  22.1 

3    6  39.0 

-  5  39.1 

+1  34  48.1 

-99  18.6 

9.6413545 

0.1102388 

0.1144564 

22 

220    8    6.6 

3    0  94.9 

3    4.0 

0  50  28.1 

91  59.8 

9.6484945 

0.1184212 

0.1221438 

24 

226    3  43.7 

9  55  94.1 

-  0  25.3 

+0    6  54.6 

91  39.6 

9.6545603 

0.1256.336 

0.1288999 

26 

231  50  23.2 

9  51  95.5 

+  2  10.3 

-0  35  37.8 

90  58.8 

9.6595570 

0.1319507 

0.I3479:J8 

28 

237  30    4.0 

9  48  94.7 

4  37.8 

1  16  57.2 

90  19.8 

9.66.34919 

0.1374358 

0.1398833 

30 

243    4  38.0 

9  46  18.1 

+  6  52.3 

-1  56  54.1 

-19  36.4 

9.6663735 

0.1421416 

0.1442150 

32 

248  35  50.8 

9  45    3.0 

+  8  50.1 

-2  35  19.9 

-18  48.8 

9.6682079 

0.1461082 

0.1478254 
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VENUS. 

GREENWICH  MEAN  NOON 

Date. 

Heliocentrio 

Lon^tnde, 

MeanBqniiiox 

of  D»te. 

Daily 
Motion. 

Redactioo 

to 

Orbit. 

Heliooentrio 
LatitQde. 

Daily 
Motion. 

Iiogaiitiun 

of 

Radios 

Vector. 

Logarithm  of  Diatanoe 
from  Earth— 

At  Date. 

At  lotenne- 

Jan.-2 

292  38  47.6 

0  1       II 

1  34  50.9 

+2  53.9 

-2**   2  34!2 

/    // 
-4  99.9 

9.8621703 

0.2296915 

0.2291267 

3 

298  58    8.1 

1  34  50.S 

3    0.7 

2  19  43.8 

4    5.1 

9.8622489 

0.2285251 

0.2278810 

6 

305  17  31.1 

1  34  51.4 

2  58.6 

2  35  11.4 

3  38.9 

9.8622918 

0.2271968 

0.2264729 

10 

31 1  37    0.2 

1  34  53.3 

2  47.8 

2  48  45.6 

3    8.5 

9.8622982 

0.2257092 

0.2249056 

14 

317  56  38.6 

1  34  56.0 

2  28.9 

3    0  16.7 

9  36.7 

9.8622683 

0.2240618 

0.2231772 

IB 

324  16  29.2 

1  34  59.4 

+2    2.8 

-3    9  36.4 

-9    9.9 

9.8622023 

0.2222508 

0.2212815 

2*^ 

330  36  34.7 

1  35    3.4 

1  30.7 

3  16  37.8 

I  97.8 

9.8621011 

0.2202682 

0.2192103 

26 

336  56  56.9 

1  35    7.8 

0  54.2 

3  21  15.4 

0  51.1 

9.8019659 

0.2181071 

0.2169579 

30 

343  17  37.7 

1  35  19.6 

+0  15.0 

3  23  25.7 

-0  14.0 

9.8617982 

0.2157623 

0.2145204 

Feb.   3 

349  38  38.5 

1  35  17.8 

-0  25.0 

3  23    6.8 

+0  93.4 

9.8616001 

0.2132318 

0.2118960 

7 

356    0    0.5 

1  35  93.9 

-I    3.8 

-3  20  18.5 

+  1    0.7 

9.8613739 

0.2105134 

0.2090832 

11 

2  21  44.7 

1  35  98.8 

1  39.6 

3  15    2.3 

1  37.3 

9.8611223 

0.2076055 

0.2060788 

15 

8  43  51.7 

1  35  34.6 

2  10.5 

3    7  21.7 

9  19.8 

9.8608483 

0.2045019 

0.2028737 

19 

15    6  22.2 

1  35  40.6 

2  34.9 

2  57  21.8 

9  46.9 

9.8605553 

0.2011920 

0.1994559 

23 

21  29  16.9 

1  35  46.8 

2  51.7 

2  45    9.4 

3  19.0 

9.8602466 

0.1976640 

0.1958146 

27 

27  52  36.6 

1  35  53.1 

-3    0.1 

-2  30  53.2 

+3  48.7 

9.8599264 

0.1939068 

0.1919397 

Mar.   3 

34  16  21.7 

1  35  59.5 

2  59.6 

2  14  43.1 

4  15.8 

9.8595982 

0.1899124 

0.1878250 

7 

40  40  32.8 

1  36    6.1 

2  50.1 

1  56  50.9 

4  39.8 

9.8592663 

0.1856764 

0.1834657 

-II 

47    5  10.7 

1  36  19  9 

2  32.1 

. 1  37  29.5 

5    0.3 

9.8589348 

0.1811925 

0.1788558 

15 

53  30  16.1 

1  36  19  8 

2    6.5 

1  16  53.1 

5  17.3 

9.8586078 

0.1764538 

0.1739854 

19 

59  55  49.6 

1  36  96.9 

-I  34.6 

-0  55  16.9 

+5  30.9 

9.8582896 

0.1714482 

0.1688404 

23 

66  21  51.5 

1  36  34.1 

0  57.8 

0  32  57.1 

5  39.0 

9.8579841 

0.1661601 

0.1634053 

27 

72  48  22.2 

1  36  41.3 

-0  18.1 

-0  10  10.6 

5  43.5 

9.8576952 

0.1605743 

0.1576654 

31 

79  15  21.9 

1  36  48.5 

+0  22.6 

+0  12  45.4 

5  43.7 

9.8574267 

0.1546773 

0.1516088 

Apr.    4 

85  42  50.2 

i  36  55.6 

1     2.2 

0  35  33.4 

5  39.5 

9.8571820 

0.1484595 

0.1452284 

8 

92  10  46.4 

1  37    9.5 

+  1  38.7 

+0  57  55.6 

+5  30.9 

9.8569643 

0.1419141 

0.r385160' 

12 

98  39    9.4 

1  37    9.0 

2  10.2 

1  19  34.9 

5  18.0 

9,8567765 

0.1350324 

0.1314617 

16 

105    7  57.5 

1  37  15.0 

2  35.1 

I  40  14.3 

5     1.0 

9.8566209 

0.1278018 

0.1240504 

20 

1 1 1  37    8.4 

1  37  90.4 

2  52.0 

1  59  37.5 

4  40.0 

9.8564996 

0.1202054 

0.1162640 

24 

118    6  39.2 

1  37  94.9 

3    0.2 

2  17  29.4 

4  15.4 

9.8564144 

0.1122237 

0.1080828 

28 

124  36  26.4 

1  37  98.5 

+2  59.2 

+2  33  35.8 

+3  47.3 

9.8563661 

0.1038393 

0.0994916 

May   2 

131    6  25.9 

1  37  31.0 

2  49.0 

2  47  44.1 

3  16.3 

9.8563555 

0.0950378 

0.0904770 

6 

137  36  33.3 

1  37  39.4 

2  30.1 

2  59  43.1 

9  49.8 

9.8563826 

0.0858082 

0.0810302 

10 

144    6  43.4 

I  37  39.4 

2    35 

3    9  23.5 

9    7.1 

9  a564475 

0.0761412 

0.0711396 

14 

150  36  50.7 

I  37  31.0 

1  30.7 

3  16  37.9 

1  99.8 

9.8565489 

0.0660232 

0.0607899 

18 

157    6  49.9 

1  37  98.3 

+0  53.2 

+3  21  20.6 

+0  51.4 

9.8566855 

0.0554345 

•  0.0499599 

22 

163  36  35.3 

1  37  94.9 

+0  13.0 

3  23  28.4 

+0  19.4 

9.8568557 

0.0443570 

0.0386245 

26 

170    6    1.3 

I  37  18.7 

-0  27.8 

3  22  59.8 

-0  96.7 

9.a570572 

0.0327597 

0.0267601 

30 

176  35    2.7 

1  37  11.9 

1    7.2 

3  19  55.8 

1    5.9 

9.8572874 

0.0206233 

0.0143472 

June  3 

183    3  34.7 

1  37    3.9 

1  43.2 

3  14  19.1 

1  49.9 

9.a'>75431 

0.0079301 

0.0013699 

7 

189  31  32.7 

1  36  54.9 

-2  13.8 

+3    6- 14.7 

-9  19.0 

9.8578212 

9.9946648 

9.9878127 

11 

195  58  53.1 

1  36  45.1 

2  37.6 

2  55  49.4 

9  53.3 

9.8581180 

9.9808109 

9.9736557 

15 

202  25  33.1 

1  36  34.7 

2  53.5 

2  43  11.7 

3  95.9 

9.a584296 

9.9663439 

9.9588713 

19 

208  51  30.4 

1  36  93.9 

3    0.6 

2  88  31.9 

3  54.3 

9.8587522 

9.95123:W) 

9.9434247 

23 

215  16  43.9 

1  36  19.9 

2  58.6 

2  12    1.6 

4  90.3 

9.8590816 

9.9-354421 

9.9272809 

27 

221  41  13.3 

1  36    1.9 

-2  47.8 

+1  53  53.8 

-4  43.0 

9.8594137 

9.9189:^63 

9.9104045 

31 

228    4  59.2 

1  35  51.1 

-2  28.6 

+1  34  2^.6 

-5    9.0 

9.8597444 

9.9016827 

9.8927679 
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VENUS. 

GBBENWICH  MEAN  NOON. 

Date. 

Heliooentrio 
Longiiade, 

of  D»te. 

Daily 
Motion. 

Bedactiou 

to 

Orbit. 

Heliooentrio 
Latitude. 

DaUy 
Motion. 

Logarithm 

of 

Badins 

Vector. 

Logarithm  of  Distance 
from  Earth-* 

At  Date. 

At  Interme- 
diate Date. 

July    1 

228    4  59.2 

0  1       II 

1  35  dl.l 

/      // 
-2  28.6 

o      /       ii 

+1  .34  22.6 

-6    9.0 

9.8597444 

9.9016827 

9.8927679 

5 

234  28    2.9 

1  35  40.8 

2    2.1 

1  13  42.8 

5  17.9 

9.8600695 

9.8836567 

9.8743463 

9 

240  60  26.7 

1  35  31.9 

1  29.7 

0  52  10.2 

5  98.4 

9.8603850 

9.8648332 

9.8551135 

13 

247  12  13.3 

1  35  99.3 

0  52.8 

0  30    0.8 

5  35.6 

9.8606871 

9.8451820 

9.8350358 

17 

253  33  26.3 

1  35  14.4 

-0  13.3 

+0    7  31.1 

5  38.6 

9.er.09720 

9.8246671 

9.8140715 

21 

259  54    9.8 

1  35    7.6 

+0  26.7 

-0  15    2.5 

-5  37.5 

9.8612364 

9.8032437 

9.7921789 

25 

266  14  28.2 

I  35    1.8 

1    5.3 

0  37  23.4 

5  39.3 

9.8614771 

9.7808728 

9.7693227 

29 

272  34  25.7 

1  34  57.9 

1  40.8 

0  59  15.6 

5  93.1 

9.8616910 

9.7575282 

9.7454899 

Aug.  2 

278  64    7.2 

1  34  53.8 

2  11.3 

1  20  23.2 

5  lO.l 

9.8(^18756 

9.7332096 

9.7206917 

6 

285  13  37.4 

1  34  51.5 

2  35.4 

1  40  31.2 

4  53.3 

9.8620289 

9.7079424 

9.6949693 

10 

291  33    0.8 

1  34  50.4 

+2  51.9 

-1  59  25.0 

-4  33.1 

9.8621489 

9.6817824 

9.66839.54 

14 

297  52  21.8 

1  34  50.3 

3    0.1 

2  16  51.3 

4    9.6 

9.8622344 

9.6548240 

9.6410878 

18 

304  11  44.4 

1  34  51.9 

2  59.6 

2  32  37.5 

3  43.1 

9.8622841 

9.6272145 

9.6132376 

22 

310  31  12.5 

1  34  53.0 

2  50.3 

2  46  32.3 

3  13.9 

9.8622976 

9.5991998 

9.5851550 

26 

316  50  49.2 

1  34  55.6 

2  32.8 

2  58  25.5 

9  49.4 

9.8622748 

9.5711704 

9.5573274 

30 

323  10  37.7 

I  34  58.9 

+2    7.9 

-3    8    8.6 

-9    8.9 

9.8622159 

9.543721 1 

9.5.304632 

Sept.  3 

329  30  40.5 

1  35    9.7 

1  36.7 

3  15  34.5 

1  33.8 

9.8621217 

9.5176813 

9.5055161 

7 

335  50  59.8 

1  35    7.0 

1    0.8 

3  20  37.5 

0  57.6 

9.8619933 

9.4941206 

9.4836558 

n 

342  1 1  37.2 

1  35  11.7 

+0  21.9 

3  23  13.7 

-0  90.5 

9.8618323 

9.4742878 

9.4661897 

15 

348  32  34.3 

1  35  16.8 

-0  18.1 

3  23  20.8^ 

+0  16.9 

9.8616405 

9.4594738 

9.4543185 

19 

354  53  52.2 

1  35  99.9 

-0  57.2 

-3  20  58.4 

+0  54.9 

9.8614203 

9.4508229 

9  4490666 

23 

1  15  32.0 

1  35  97.8 

1  33.6 

3  16    7.8 

1  31.0 

9.8611744 

9.4490828 

9.4508765 

27 

7  37  34.4 

1  35  335 

2    5.4 

3    8  52.0 

9    6.7 

9.8609057 

9.4543925 

9.4596764 

Oct.    1 

14    0    0.0 

1  35  39.4 

2  31.1 

2  59  15.9 

9  41.1 

9.8606173 

9.4662775 

9.4743607 

5 

20  22  49.6 

1  35  45.6 

2  49.4 

2  47  26.0 

3  13.5 

9.8603129 

9.4836618 

9.4940093 

9 

26  46    3.7 

1  35  51.6 

-2  59.3 

-2  33  30.7 

+3  43.7 

9.8599959 

9.50.52324 

9.5171683 

13 

33    9  42.8 

1  35  58.0 

3    0.3 

2  17  39.7 

4  11.3 

9.8596705 

9.5296654 

9.5425882 

17 

.39  33  47.8 

1  36    4.5 

2  52.3 

2    0    4.4 

4  35.8 

9.8593405 

9.5558189 

9.5692555 

21 

45  58  19.3 

1  36  11.9 

2  35.8 

I  40  57.6 

4  57.0 

9.8590103 

9.5828126 

9.5964183 

25 

52  23  18.0 

1  36  18.1 

2  11.5 

1  20  33.3 

5  14.5 

9.8586836 

9.6100116 

9.62-35430 

29 

58  48  44.4 

1  36  95.1 

-1  40.5 

-0  59    6.5 

+5  98.9 

9.8583648 

9.6369710 

9.6502611 

Nov.  2 

65  14  39.3 

1  36  39.3 

1    4.4 

0  36  53.2 

5  37.8 

9.8580577 

9.66338.50 

9.6763194 

6 

71  41    2.7 

1  36  39.5 

-0  25.1 

-0  14  10.2 

5  43.1 

9.8577665 

9.6890457 

9.7015495 

10 

78    7  55.0 

1  36  46.7 

+0  15.5 

+0    8  45.3 

5  44.0 

9.8574947 

9.7138224 

9.7258573 

14 

84  35  16.0 

1  36  53.8 

0  55.4 

0  31  35.8 

5  40.5 

9.8572459 

9.7376508 

9.7492024 

18 

91    3    5.0 

1  37    0.7 

+1  32.6 

+0  54    3.8 

+5  39.7 

98.570232 

9.7605139 

9.7715883 

22 

97  31  21.0 

1  37    7.9 

2    5.1 

1  15  51.7 

5  90.5 

9.8568298 

9.7824301 

9.7930433 

26 

104    0    2.5 

1  37  13.4 

2  31.2 

1  36  42.6 

5    4.9 

9.8566677 

9.8034318 

9.81.36000 

30 

110  29    7.3 

1  37  J8.9 

2  49.7 

1  56  20.2 

4  43.9 

9.8565395 

9.823.5517 

9.8332896 

Deo.    4 

116  58  32.6 

1  37  93.6 

2  59.5 

2  14  29.0 

4  19.9 

9.8564467 

9.8428176 

9.8521389 

8 

123  28  15.1 

1  37  97.4 

+3    0.1 

+2  30  54.8 

+3  59.5 

9.8563905 

9.8612568 

9.8701752 

12 

129  58  10.9 

1  37  30.9 

2  51.5 

2  45  24.6 

3  93.0 

9.a5637l7 

9.8788988 

9.8874332 

16 

136  28  15.5 

J  37  31.8 

2  34.1 

2  57  47.0 

9  48.8 

9.8563905 

9.8957831 

9.9039544 

20 

142  58  23.9 

1  37  39.9 

2    8.8 

3    7  52.3 

9  13.5 

9.8564468 

9.9119526 

9.9197842 

24 

149  28  30.8 

1  37  31.1 

1  36.9 

3  15  32.7 

1  36.5 

9.8565396 

9.9274533 

9.9349653 

28 

.155  58  30.8 

I  37  98.6 

+1    0.0 

+3  20  42.4 

+0  58.9 

9.8566679 

9.942.3242 

9.9495340 

32 

162  28  18.2 

1  37  94.8 

+0  20.2 

+3  23  17.5 

+0  19.3 

9.8668298 

9.9565972 

9.9635165 
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MARS. 

GBEENWICH  MEAN  NOOK 

Date. 

Heliocentrio 

LoD^tade, 

Moan  Equinox 

of  Date. 

DaUy 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

DaUy 
Motion. 

Logarithm 

of 

Radios 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme. 
diateDate. 

Jan.    2 

o        /        // 

324  55  26.2 

/    1/ 
38    1.14 

-11.6 

O        1        It 

-1  50  22.0 

+  8.01 

0.14082)5 

0.3435411 

0.3445742 

6 

327  27  35.7 

38    3.49 

16.2 

1  49  43.4 

11.96 

0.1405974 

0.3455992 

0.3466167 

10 

329  59  53.1 

38    5.05 

20.7 

1  48  51.9 

14.46 

0.1404455 

0.3476273 

0.3466315 

14 

332  32  15.1 

38    5.84 

25.0 

1  47  47.7 

17.65 

0.1403661 

0.3496290 

0.3506200 

18 

335    4  38.8 

3d    5.85 

29.2 

1  46  30.7 

90.89 

0.1403592 

0.3516047 

0.3525822 

22 

337  37    0.9 

38    5.10 

-33.1 

-1  45    1.1 

+93.99 

0.1404251 

0.3535521 

0.3545144 

26 

340    9  18.6 

38    3.59 

36.8 

1  43  19.3 

96.97 

0.1405637 

0.3554691 

0.3564157 

30 

342  41  28.6 

38    1.38 

40.0 

1  41  25.3 

99.96 

0.1407743 

0.357:^543 

0.3582855 

Feb.   3 

345  13  27.8 

37  58.85 

43.1 

1  39  19.6 

39.85 

0.1410566 

0.3592103 

0.3601284 

7 

347  45  13.6 

37  54.47 

45.9 

1  37    2.5 

35.66 

0.1414096 

0.3610403 

0.3619463 

11 

350  16  42.6 

37  49.94 

-48.1 

-1  34  34.3 

+38.38 

0.1418324 

0.3628463 

0.3637405 

15 

352  47  52.1 

37  44.71 

50.1 

1  31  55.5 

40.99 

0.1423237 

0.3646282 

0.3655091   ' 

19 

355  18  39.4 

37  38.81 

51.6 

1  29    6.4 

43.49 

0.1428825 

0.3663823 

0.3672477 

23 

357  49    1.7 

37  38.91 

52.8 

1  26    7.6 

45.88 

0.1435072 

0.3681048 

0.3689529  [ 

27 

0  18  56.3 

37  94.97 

5:^.5 

1  22  59.4 

48.14 

0.1441960 

0.3697922 

0.3706225 

Mar.   3 

2  48  20.7 

37  17.10 

-53.9 

-1  19  42.5 

+50.96 

0.1449471 

0.3714441 

0.3722573 

7 

5  17  12.3 

37    8.65 

53.9 

1   16  17.3 

59.97 

0.1457585 

0.3730625 

0.3738595 

11 

7  45  29.3 

36  59.69 

53.4 

1  12  44.0 

54.14 

0.1466284 

0.3746483 

0.375^287 

15 

10  13    9.1 

36  50.15 

52.5 

1    9    4.2 

55.86 

0.1475545 

0.3762003 

0..3769623 

19 

12  40    9.5 

36  40.07 

51.2 

I     5  17.4 

57.45 

0.1485339 

0.3777143 

0.3784553 

23 

15    6  29.1 

36  99.60 

-49.7 

-1     1  24.6 

+58.90 

0.1495651 

0.3791848 

0.3799024 

27 

17  32    5.7 

36  18.64 

47.7 

0  57  26.2 

60.90 

0.1506453 

0.3806076 

0.3812998 

31 

19  56  57.7 

36    7.97 

45.5 

0  53  23.0 

61.35 

0.1517717 

0.3819796 

0.3826465 

Apr.   4 

22  21     3.4 

35  55.56 

42.9 

0  49  15.4 

69.37 

0.1529417 

0.3833010 

0.3839433 

8 

24  44  21.6 

35  43.50 

39.9 

0  45    4.0 

63.95 

0.1541531 

0.3845729 

0.3851897 

12 

27    6  51.0 

35  31.19 

-36.9 

-0  40  49.4 

+64.00 

0.1554028 

0.3857934 

0.3863828 

16 

29  28  30.3 

35  18.50 

33.5 

0  36  32.0 

64.60 

0.1566882 

0.3869577 

0.3875173 

20 

31  49  18.7 

35    5.61 

30.0 

0  32  12.6 

65.06 

0.1580067 

0.3880605 

0.3885868 

24 

34    9  14.7 

34  58  58 

26.2 

0  27  51.5 

65  49 

0.1593555 

0.3890954 

0.3895860 

28 

36  28  18.7 

34  39.30 

22.3 

0  23  29.2 

65.64 

0.1607318 

0.3900586 

0.3905132 

May   2 

38  46  29.1 

34  95.87 

-18.2 

-0  19    6.4 

+65.73 

0.1621329 

0.3909495 

0.3913676 

6 

41     3  45.5 

34  19.35 

14.1 

0  14  43.4 

65.70 

0.1635561 

0.3917675 

0.3921490 

10 

43  20    7.8 

33  58.74 

10.0 

0  10  20.8 

65.55 

0.1649989 

0.3925118 

0.3928548 

14 

45  35  35.3 

33  45.07 

5.8 

0    5  59.0 

65.31 

0.1664587 

0.3931778 

0..3934797 

18 

47  50    8.4 

33  31.41 

-  1.6 

-0    1  38.3 

64.96 

0.1679328 

0.39.J7593 

0.3940163 

22 

50    3  46.5 

33  17.70 

-1-  2.0 

+0    2  40.7 

+64.50 

0.1694184 

0.3942498 

0.3944590 

26 

52  16  29.9 

33    4.00 

6.7 

0    6  57.7 

63.95 

0.1709133 

0.3946440 

0.3948045 

30 

54  28  18.5 

39  50.31 

10.8 

0  11  12.3 

63.31 

0.1724151 

0.3949404 

0.-3950519 

June  3 

56  39  12.5 

39  36.67 

14.8 

0  15  24.2 

69.59 

0.1739213 

0.3951388 

0.3952007 

7 

58  49  12.0 

39  93.19 

18.7 

0  19  33.0 

61.78 

0.1754296 

0.3952374 

0.3952484 

11 

60  58  17.7 

39    9.79 

+22.4 

+0  23  38.4 

+60.90 

0.1769382 

0.3952330 

0.3951901 

15 

63    6  30.0 

31  56.46 

26.0 

0  27  40.2 

59.94 

0.1784445 

0.3951189 

0.3950185 

19 

65  13  49.6 

31  43.39 

29.5 

0  31  38.0 

68.91 

0.1799464 

0.3948881 

0.3947270 

23 

67  20  16.8 

31  30.99 

32.7 

0  35  31.6 

57.89 

0.1814420 

0.3945351 

0.3943118 

27 

69  25  52.1 

31  17.39 

35.7 

0  39  20.7 

56.70 

0.1829295 

0.3940570 

0.3937706 

July    1 

71  30  36.2 

31    4.74 

+38.6 

+0  43    5.2 

+55.51 

0.1844067 

0.3934527 

0.3931029 

5 

73  34  30.3 

30  58.96 

+41.2 

+0  46  44.8 

+54.96 

0.1858718 

0.3927211 

0.3923066 
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MARS. 

QBEENWICH  MEAK  NOON. 

J 

Date. 

Heliooentrio 

LoDffitade, 

HeanEqainoz 

of  Date. 

•     DaUy 
MotioD. 

Redaction 

to 

Orbit. 

UeUocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Badins 

Vector. 

Logarithm  of  Distance 
f^om  Earth~ 

At  Date. 

At  Interme- 
diate Date. 

July    1 

Oil/ 

71  30  36.2 

31    4.74 

•  +38'.6 

o      /      // 
+0  43    5.2 

+55.51 

0.1844067 

0.3934527 

0.3931029 

5 

73  34  30.3 

30  58.96 

41.2 

0  46  44.8 

54.96 

0.1858718 

0.392721 1 

0.3923066 

9 

76  37  34.6 

30  39.98 

43.6 

0  50  19.3 

59.96 

0.1873234 

0.3918588 

0.391.3767 

13 

77  39  50.3 

30  97.90 

45.8 

0  53  48.5 

51.64 

0.1887595 

0.390a595 

0.3903063 

17 

79  41  18.1 

30  16.05 

47.6 

0  57  12.4 

50.97 

0.1901787 

0.3897159 

0..3890876 

21 

81  41  59.0 

30    4.41 

+49.2 

+1     0  30.7 

+48.85 

0.1915794 

0.3884212 

0.3877158 

35 

83  41  53.7 

99  53.01 

50.6 

1     3  43.2 

47.41 

0.1929600 

0.3869716 

0.3861882 

29 

85  41    3.5 

S9  41.90 

51.8 

1     6  50.0 

45.96 

0.1943194 

0.3853653 

0.3845031 

Aug.  Q 

87  39  29.3 

99  31.04 

52.8 

I     9  50.9 

44.46 

0.1956560 

0.3836013 

0.3826593 

6 

89  37  12.2 

99  90.43 

53.4 

1   12  45.7 

49.94 

0.1969687 

0.3816764 

0.3806515 

10 

91  34  13.1 

29  10.10 

+5:^.8 

+  1  15  34.4 

+41.40 

0.1982561 

0.3795838 

0.3784723 

14 

93  30  33.4 

99    0.00 

53.9 

1   18  16.9 

39.84 

0.1995171 

0.3773158 

0.3761136 

18 

95  26  13.5 

96  50.19 

53.8 

1  20  53.1 

38.96 

0.2007510 

0.3748647 

0.3735685 

'22 

97  21  15.3 

98  40.70 

53.5 

1  23  23.0 

36.69 

0.2019562 

0.3722250 

0.3708340 

26 

99  15  39.5 

98  31.48 

52.9 

I  25  46.6 

35.10 

0.2031321 

0.3693949 

0.3679076 

30 

101    9  27.4 

98  99.64 

+55f.l 

+  1  28    3^8 

+33.49 

0.2042778 

0.3663721 

0.3647876 

Sept.  3 

103    2  40.2 

28  13.87 

51.0 

1  .30  14.5 

31.86 

0.2053922 

0.3631535 

0.3614689 

7 

104  55  18.8 

98    5.49 

49.8 

1  32  18.7 

30.94 

0.2064748 

0.3597326 

0.35794:M 

11 

106  47  24.5 

97  57.40 

48.3 

1  34  16.4 

98.61 

0.2075242 

0.3561001 

0.3542018 

15 

108  38  58.4 

97  49.64 

46.7 

1  36    7.6 

96.98 

0.2085403 

0.3522475 

0.3502362 

19 

110  30    2.0 

97  49.16 

+44.9 

+1  37  522 

+95.33 

0.2095220 

0.3481678 

0.3460419 

23 

112  20  36.1 

97  34.97 

42.9 

1  39  30.2 

93.70 

0.2104689 

0.3438577 

0.3416154 

27 

114  10  42.2 

97  96.06 

40.7 

1  41     1.8 

99.07 

0.2113804 

0.3393146 

0.3369545 

Oct.    1 

116    0  21.0 

97  91.49 

38.4 

1  42  26.8 

90.49 

0.2122557 

0.3345348 

0.3320544 

5 

117  49  34.5 

97  15.99 

35.9 

1  43  45.2 

18.79 

0.2130945 

0.3295115 

0.3269055 

9 

119  38  23.2 

97    9.99 

+33.2 

+1  44  57.1 

+17.16 

0.2138961 

0.3242346 

0.3214977 

13 

121  26  48.7 

97    3.56 

30.5 

1  46    2.5 

15.53 

0.2146602 

0.3186939 

0.3158218 

17 

123  14  52.0 

96  58.14 

27.7 

1  47    1.3 

13.90 

0.2153864 

0.3128809 

0.3098704 

21 

125    2  34.2 

96  53.06 

24.7 

1  47  53.7 

19.99 

0  2160741 

0.3067904 

0.3036403 

25 

126  49  56.8 

96  48.99 

21.6 

1  48  39.6 

10.66 

0.2167230 

0.3004196 

0.2971275 

29 

128  37    0.9 

96  43.79 

+  18.5 

+  1  49  19.0 

+  9.04 

0.2173327 

0.2937636 

0.2903268 

Nov.  2 

130  23  47.5 

96  39.57 

15.3 

1  49  51.9 

7.44 

0.2179030 

0.2868157 

0.2a32289 

6 

132  10  17.9 

96  35.70 

12.1 

1  50  18.5 

5.85 

0.2184337 

0.2795645 

0.2758214 

10 

133  56  33.5 

96  39.19 

8.9 

1  50  38.7 

4.95 

0.2189245 

0.2719980 

0.2680932 

14 

135  42  35.3 

96  98.81 

5.6 

I  50  52.5 

9.66 

0.2193748 

0.26410.59 

0.2600353 

18 

137  28  24.4 

26  95.81 

+  2.3 

+1  51    0.0 

+  1.09 

0.2197848 

0.2558812 

0.2516432 

22 

139  14    2.2 

96  93.14 

-  1.0 

1  51     1.2 

-0.49 

0.2201540 

0.247.3207 

0.2429131 

26 

140  59  29.9 

96  90.74 

4.3 

1  50  56.1 

9.05 

0.2204824 

0.2384199 

0.2338:^96 

30 

142  44  48.5 

26  18.64 

7.6 

I  50  44.8 

3.61 

0.2207699 

0.2291711 

0.2244123 

Dec.   4 

144  29  59.4 

96  16.84 

10.8 

1  50  27.2 

5.16 

.0.2210163 

0.2195621 

0.2146185 

8 

146  15    3.6 

26  15.31 

-14.0 

+  1  50    3.5 

-6.68 

0.2212213 

0.2095797 

0.2044446 

12 

148    0    2.3 

96  14.19 

17.1 

1  49  33.8 

8.91 

0.22i:i851 

0.1992121 

0.1938814    1 

16 

149  44  57.0 

26  13.91 

20.3 

I  48  57.8 

9.75 

0.2215075 

0.1884525 

0.1829245   i 

20 

151  29  48.4 

96  19.61 

23.3 

1  48  15.8 

11.96 

0.2215883 

0.1772977 

0.1715722 

24 

153  14  38.3 

96  19.34 

26.2 

1  47  27.7 

19.75 

0.2216278 

0.1657463 

0.1598196 

28 

154  59  27.5 

96  19.30 

-29.1 

+1  46  .33.8 

-14.94 

0.2216256 

0.15,37910 

0.1476593 

32 

156  44  17.1 

96  19.56 

-31.6 

+1  45  33.8 

-15.73 

0.2215819 

0.1414228 

0.1350797 

17 
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JUPITER. 

GREENWICH  MEAN  NOON. 

Date. 
Jan.    2 

Heliooentrio 

LoDgitade, 

Mean  Equinox 

of  Date. 

Dally 
Motion. 

Rednction 

to 

Orbit. 

HeUooentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radina 

Vector. 

Logarithm  of  Diatance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

o       *       // 

202  45    0.1 

4  39.93 

-12'.'3 

+M6  23!'9 

-K45 

0.7:^65749 

0.7574179 

0.7550883 

6 

203    3    9.1 

4  39.35 

12.6 

1   16  18.0 

1.48 

0.7365538 

0.7527221 

0.7503207   ! 

10 

203  21  18.2 

4.'K.98 

12.8 

1   16  12.0 

1.59 

0.7365322 

0.7478858 

0.7454189 

14 

203  39  27.4 

4  39.31 

13.1 

1   16    5.9 

1.55 

0.7365099 

0.7429217 

0.7403957 

18 

203  57  36.7 

4  39.34 

13.3 

1   15  59.6 

1.58 

0.7364870 

0.7378433 

0.7352668 

22 

204  15  46:1 

4  39  37 

-13.6 

+1   15  53.2 

-1.61 

0.7364635 

0.7.326683 

0.7300498 

26 

204  33  55.7 

4  39.40 

13.8 

1   15  46.7 

1.64 

0.7364394 

0.7274145 

0.7247655 

30 

204  52    5.4 

4^.43 

14.1 

1   15  40.0 

1.68 

0.7364147 

0.7221056 

0.7194.376 

Feb.   3 

205  10  15.1 

4  39.46 

14.3 

1   15  33.3 

1.71 

0.7363894 

0.7167644 

0.7140888 

7 

205  28  25.0 

4  39.49 

14.6 

1   15  26.4 

1.74 

0.73636:^5 

0.7114140 

0.7087429  1 

11 

205  46  35.0 

4  39.59 

-14.8 

+  1   15  19.4 

-1.77 

0.7363372 

0.7060787 

0.70:M245  ; 

15 

206    4  45.2 

4  .19.56 

I.5.0 

1   15  12.2 

1.80 

0.7363102 

0.7007841 

0.6981607  ' 

19 

206  22  55.5 

4  33.59 

15  3 

1   15    4.9 

1.83 

0.7362827 

0.6955585 

0.6929816 

23 

206  41     6.0 

4  39.63 

15.5 

1   14  57.6 

1.87 

0.7362545 

0.6904:^40 

0.6879200 

1          27 

206  59  16.6 

4  39.67 

15.8 

1   14  50.0 

1.90 

0.7362258 

0.6854439 

0.6830100 

Mar.   3 

207  17  27.3 

4  39.70 

-16.0 

+  1   14  42.4 

-1,93 

0.7361964 

0.6806222 

0.6782845 

7 

207  35  38.2 

4  39.74 

16.2 

1   14  34.6 

1.96 

0.7361665 

0.6760009 

0.6737757 

11 

207  53  49.3 

4  39.78 

1C.4 

1   14  26.7 

1.99 

0.7:)61360 

0.6716126 

0.6695155 

15 

208  12    0.5 

4  39.81 

16.7 

1  14  18.6 

9.09 

0.7361048 

0.6674887 

0.6655.362 

19 

208  30  11.8 

4  39.85 

16.9 

1   14  10.5 

9.06 

0.7360731 

0.6636622 

0.6618712 

23 

208  48  23.3 

4  39.89 

-17.1 

+  1   14    2.2 

-9.09 

0.7360407 

0.6601669 

0.6585535 

27 

209    6  34.9 

4  39.93 

17.3 

1   13  5:^.8 

9.19 

0.7360076 

0.6570344 

0.6.5561.36  ; 

31 

209  24  46.8 

4  39.98 

17.6 

1   13  45.2 

9.15 

0.7359740 

0.65429:^7 

0.6530777 

!Apr.    4 

209  42  58.8 

4  33.09 

17.8 

1   13  36.6 

9.18 

0.7359397 

0.6519679 

0.6509668 

8 

210     1   11.0 

4  33.06 

18.0 

1   13  27.8 

9.91 

0.7359049 

0.6500763 

0.64929^5 

12 

210  19  2.3.3 

4  33.11 

-18.2 

+  1   13  18.9 

-9.94 

0.7358694 

0.6486:)49 

0.6480874 

16 

210  37  35.9 

4  33  15 

18.4 

1   13    9.8 

9.97 

0.7358333 

0.6476570 

0.6473450 

20 

210  55  48.6 

4  33.90 

18.6 

1   13    0.7 

9.31 

0.7357968 

0.6471524 

0.6470798 

24 

211  14     1.5 

4  33.94 

18.8 

1   12  51.4 

9.34 

0.7357595 

0.6471267 

0.64729:13 

28 

211  32  14.5 

4  33.98 

19.0 

1   12  42.0 

9.37 

0.7357217 

0.6475781 

0.6479807 

May    2 

211  50  27.8 

4  33.33 

-19.2 

+  1   12  32.4 

-9.40 

0.73568:W 

0.6484988 

0.649  i:W7 

6 

212    8  41.2 

4  33.38 

39.4 

1   12  22.8 

9.43 

0.7356444 

0.6498744 

0.6507280 

10 

212  26  54.9 

4  33.43 

19.6 

1   12  13.0 

946 

0.7:J56049 

0.6516890 

0.6527551 

14 

212  45    8.7 

4  33.49 

19.8 

1   12    3.1 

9.49 

0.73.55648 

0:65392:56 

0.6551919 

18 

213    3  22.8 

4  33.54 

20.0 

1   11  53.0 

9.59 

0.7355240 

0.6565569 

0.6580158 

22 

213  21  37.0 

4  33.50 

-20.2 

-l-l   11  42.9 

-9.55 

0.7354827 

0.6595647 

0.6612002 

26 

213  39  51.5 

4  .13.64 

20.4 

1   1 1  32.6 

958 

0.7354408 

0.6629181 

0.6647145 

30 

213  58    6.1 

4  33.69 

20.6 

1   11  22.2 

9.69 

0.7353984 

0.6(i65d52 

0.6685259  | 

June  3 

214  16  21.0 

4  33.74 

20.8 

1   M  11.7 

9.65 

0.7:153553 

0.6705327 

0.6726014 

7 

214  34  36.1 

4  33.80 

21.0 

111     1.0 

9.68 

0.7353116 

0.6747283 

0.6769096   \ 

11 

214  52  51.3 

4  33.85 

-21.2 

+  1   10  50.3 

-9.71 

0.7352673 

0.6791415 

0.6814202 

15 

215  11    6.9 

4  33.91 

21.4 

1   10  39.4 

9.74 

0.7:i52224 

0.68:)74I9 

0.686 1 0:i2 

19 

215  29  22.6 

4  33.97 

21.5 

1   10  28.4 

9.77 

0.7351769 

0.6H84999 

0.6909282 

23 

215  47  38.6 

4  34.03 

2'. 7 

1   10  17.2 

9.80 

0.7351:^08 

0.693.3843 

0.6958643 

27 

216    5  54.8 

4  34.09 

21.9 

1   10    6.0 

9.83 

0.7350841 

0.6983647 

0.7008817 

Julj    1 

216  24  11.3 

4  34.14 

-22.1 

+1     9  54.6 

-9.86 

0.7350368 

0.7034121 

0.7059524 

5 

216  42  28.0 

4  34.90 

-22.2 

+1     9  43.1 

-9.89 

0.7349890 

0.7084998 

0.7110513  1 
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JUPITER 
rWICH  MEAN  NOON, 

1 

QREEl^ 

Date. 

Heliocentric  . 

LoDgitade, 

Mean  Equinox 

of  Date. 

Dally 
Motion. 

Redootion 

to 

Orbit 

Heliocentric 
.   Latitude. 

Daily 
MoUon. 

Logarithm 

of 

Radios 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

Atlnterme-  ' 
diate  Date. 

O         /         // 

/     */ 

0      /      // 

„ 

July    1 

216  24  11.3 

4  34.14 

-22.1 

+1    9  54.6 

-9.86 

0.7350368 

0.70.34121 

0.7059524 

5 

216  42  28.0 

4  34.90 

22.2 

1     9  43.1 

9.89 

0.7349890 

0.7084998 

0.7110513 

9 

217    0  44.9 

4  34.96 

22.4 

1     0  31.5 

9.99 

0.7349405 

0.7136045 

0.7161567 

13 

217  19    2.1 

4  34.39 

22.5 

1     9  19.8 

9.95 

0.7348915 

0.718705:5 

0.7212479  , 

17 

217  37  19  5 

4  34.38 

22.7 

1     9    7.9 

9.96 

0.7348419 

0.7237818 

0.7263045 

21 

217  55  37.1 

4  34.45 

-22.8 

-1-1     8  56.0 

-3.01 

0.7:M7917 

0.7288134 

0.7313059 

25 

218  13  55.0 

4  34.51 

2:1.0 

1    8  43.9 

3.04 

0.7347409 

0.7.337799 

0.7:562329 

29 

218  32  13.3 

4  34.58 

23.1 

1     8  31.6 

3.07 

0.7146896 

0.73866:53 

0.7410691 

Aug.  2 

218  50  31.7 

4  34.64 

23.3 

1     8  19.3 

3.10 

0.7346377 

0.7434488 

0.7458004 

6 

219    8  50.4 

4  34.71 

23.4 

1     8    6.9 

3.13 

0.7345853 

0.7481231 

0.7504153 

10 

219  27    9.4 

4  34.78 

-23.6 

+  1     7  54.3 

-3.16 

0.7345322 

0.7526755 

0.7549023 

14 

219  45  28.6 

4  34.84 

23.7 

1     7  41.6 

3.19 

0.7344786 

0.7570945 

0.7592505 

18 

220    3  48.1 

4  34.91 

23.9 

1     7  28.8 

3.99 

0.7:)44244 

0.7613690 

0.7634464 

22 

220  22    7.9 

4  34.97 

24.0 

I     7  1.5.8 

3.95 

0.7343697 

0.7654875 

0.7674851 

26 

220  40  28.0 

4  35.04 

24.2 

1     7    2.8 

3.98 

0.7343144 

0.7694403 

0.771:5520 

30 

220  58  48.3 

4  35.11 

-24.3 

+1     6  49.6 

-3.31 

0.7342586 

0.77:52197 

0.7750424 

Sept,  3 

221  17    8.9 

4  35.18 

24.4 

1     6  36.3 

3.34 

0.7342022 

0.7768197 

0.7785510 

7 

221  35  29.7 

4  35.96 

24.5 

1     6  22.9 

3.36 

0.7341453 

0.7802354 

0.7818723 

11 

221  53  50.9 

4  35.33 

24.6 

1    6    9.4 

3.39 

0.7340878 

0.7834610 

0.7850007   • 

15 

222  12  12.4 

4  35.41 

24.8 

1     5  55.8 

3.49 

0.7340297 

0.7864905 

0.7879295 

19 

222  30  34.2 

4  35.48 

-24.9 

+1     5  42.0 

-3.45 

0.7339711 

0.7893171 

0.7906526 

23 

222  48  56.2 

4  35.55 

25.0 

1     5  28.2 

3.48 

0.7339119 

0.7919356 

0.7931656 

27 

223    7  18.6 

4  35.69 

25.1 

1     5  14.2 

3.51 

0.7338522 

0.7943423 

0.7954656 

Oct.     1 

223  25  41.2 

4  35.70 

25.2 

1     5    0.1 

354 

0.7337919 

0.7965350 

0.7975503 

5 

223  44    4.2 

4  35.77 

25.3 

1     4  45.9 

3.57 

0.7337310 

0.7985113 

0.7994175 

9 

224    2  27.4 

4  35.85 

-25.4 

+  1     4  31.5 

-3.60 

0.7336695 

0.8002685 

0.8010640 

13 

224  20  51.0 

4  35.93 

25.5 

1     4  17.1 

3.63 

0.73:56075 

0.8018035 

0.8024802 

17 

224  39  14.9 

4  36.01 

25.6 

1     4    2.5 

3.66 

0.7:^35449 

0.8031119 

0.8036801 

21 

224  57.39.1 

4  36.09 

25.7 

1     3  47.9 

3.68 

0.7:534818 

0.8041908 

0.8046435 

25 

225  16    3.7 

4  36.17 

25.8. 

1     3  33.1 

3.71 

0.7334182 

0.8050384 

0.8053754 

29 

225  34  28.5 

4  36.96 

-25.9 

+1     3  18.2 

-3.74 

0.7:5335.39 

0.8056545 

0.8058757 

Nov.  2 

225  52  53.7 

4  36.34 

26.0 

1     3    3.2 

3.77 

0.7332892 

0.8060.589 

0.80614:59 

6 

226  11  19.2 

4  36.49 

26.1 

1     2  48.0 

3.80 

0.73:52239 

0.8061904 

0.8061781    1 

10 

226  29  45.0 

4  36.50 

26.1 

1    2  32  8 

3.83 

0.7331580 

0.8061071 

0.8059767  1 

14 

226  48  11.2 

4  36.58 

26.2 

1    2  17.4 

3.85 

0.7330916 

0.8057870 

0.8055376  ' 

18 

227    6  37.7 

4  36.67 

-26.3 

+  1    2    2.0 

-3.88 

0.7:5.30247 

0.8052287 

0.8048601   , 

22 

227  25    4.5 

4  36.75 

26.4 

1     1  46.4 

3.91 

0.7:J29572 

0.8044322 

0.8039450 

26 

227  43  31.7 

4  36.84 

26.5 

1     1  30.7 

3.93 

0.7:^28892 

0.8033988 

0.8027938  l 

30 

228    1  59.1 

4  96.93 

26.5 

1     1   14.9 

396 

0.7:528207 

0.8021302 

0.8014081 

Dec.    4 

228  20  27.2 

4  37.09 

26.6 

1     0  59.0 

3.99 

0.7:527517 

0.8006275 

0.7997882  t 

8 

228  38  55.4 

4  37.11 

-26.7 

+  1     0  43.0 

-4.09 

0.7326821 

0.7988902 

0.7979.3:56 

12 

228  57  24.0 

4  37.19 

26.7 

1     0  26.9 

4.05 

0.7.326120 

0.7969184 

0.79.58447 

16 

229  15  52.9 

4  37.98 

26.8 

1    0  10.6 

4.07 

0.7325414 

0.7947130 

0.7935236 

20 

229  34  22.2 

4  37.37 

26.8 

0  59  54.3 

4.10 

0.7324702 

0.7f)22767 

0.7909733 

24 

229  52  51.8 

4  37.45 

26.8 

0  59  37.9 

4.13 

0.732:5985 

0.7896137 

0.7881985 

28 

230  11  21.8 

4  37..14 

-26.9 

•H)  59  21.3 

-4.15 

0.732:5263 

0.7867281 

0.7652031 

32 

230  29  52.2 

4  37.64 

-26.9 

+0  59    4.6 

-4.18 

0.7322535 

0.7836238 

0.7819908 
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SATURN 

• 

aRKKNWICH  MEAN  NOON 

Date. 
Jan.    2 

Helioeentrio 

LoDjdtnde, 

Mean  Bqainox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

HeU 
Lai 

t>oeDtrir 
Litade 

lo'  10.8 

DaUy 
Motion. 

Logarithm 

of 

Radios 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

I08  47  43'3 

9  13.90 

-13!2 

o 
-0 

// 
+5.81 

0.9564040 

0.9068595 

0.9066570 

;          6 

108  56  38.9 

9  13.89 

12.7 

0 

9  47.6 

5  81 

0.9564207 

0.9065227 

0.9064568 

1           10 

109    6  34.4 

9  13.87 

12.2 

0 

9  24.3 

5.81 

0.9564376 

0.9064592 

0.9065:M)I 

1 

14 

109  14  29.9 

9  13.86 

11.7 

0 

9     1.1 

5.81 

0.9564547 

0.9066692 

0.9068764 

18 

109  23  25.3 

9  13.85 

11.2 

0 

8  37.9 

5.81 

0.9564719 

0.9071512 

0.9074936 

i         ^ 

109  32  20.7 

9  13.84 

-10.7 

-0 

8  14.7 

+5.81 

0.9564892 

0.9079027 

0.9083780 

i          26 

109  41   16.1 

9  13.89 

10.2 

0 

7  51.4 

5.81 

0.9565067 

0.9089181 

0.9095220 

30 

109  50  11.4 

.9  13.81 

9.7 

0 

7  2H.2 

5.81 

0.9565243 

0.9101880 

0.9109147 

Feb.    3 

109  59    6.6 

9  13.80 

9.2 

0 

7    4.9 

5.81 

0.9565420 

0.9117006 

0.9125443 

7 

110    8    1.8 

9  13.79 

8.6 

0 

6  41.7 

5.81 

0.9565599 

0.9134437 

0.9143969 

11 

110  16  57.0 

9  13.78 

-  8.1 

-0 

6  18.5 

+5.81 

0.9565780 

0.9154023 

0.9164581 

15 

110  26  52.1 

9  13.76 

7.6 

0 

5  55.2 

5.81 

0.9565962 

0.9175624 

0.9187135 

19 

no  34  47.1 

9  13.75 

7.1 

0 

5  32.0 

5.81 

0.9506145 

0.9199091 

0.9211473 

23 

no  43  42.1 

9  13.74 

6.6 

0 

5    8.8 

5.81 

0.95663:M) 

0.9224257 

0.9237419 

27 

110  52  37.1 

9  13.73 

6.1 

0 

4  45.5 

5.81 

0.9566516 

0.9250935 

0.9264783 

Mar.  3 

111     1  32.0 

9  13.79 

-  5.6 

-0 

4  22.3 

+5.81 

0.9566704 

0.9278939 

0.9293378 

7 

ill  10  26.9 

9  13.71 

5.1 

0 

3  59.0 

5.81 

0.9566894 

0.9308077 

0.9323015 

]] 

ill  19  21.7 

9  13.70 

4.6 

0 

3  35.8 

5.81 

0.9567084 

0.93:^8170 

0.9353619 

15 

111  28  16.5 

9  13.68 

4.1 

0 

3  12.6 

5.81 

0.9567276 

0.9369042 

0.9384720 

19 

111  37  11.2 

9  13.67 

3.6 

0 

2  49.3 

5.81 

0.9567470 

0.9400532 

0.9416466 

23 

111  46    5.9 

9  13.66 

-  3.1 

-0 

2  26.1 

+5.81 

0.9567665 

0.9432469 

0.9448551 

27 

111  55    0.5 

9  13.64 

2.6 

0 

2    2.8 

5.81 

0.9567862 

0.9464680 

0.9480833 

31 

112    3  55.1 

9  13.63 

2.1 

0 

1  39.6 

5.81 

0.9568060 

0.9496993 

0.9513142 

Apr.    4 

112  12  49:6 

9  13.61 

1.6 

0 

1   16.4 

5.81 

0.9568259 

0.9529260 

0.9646.327 

B 

112  21  44.0 

9  13.60 

I.I 

0 

0  63.1 

5.81 

0.9568460 

0.9561329 

0.9677252 

i          12 

112  30  38.4 

9  13.59 

-0.6 

-0 

0  29.9 

+5.81 

0.9568662 

0.9593081 

0.9608800 

16 

112  39  32.8 

9  13.58 

-  0.1 

-0 

0    6.7 

5.81 

0.9568865 

0.9624394 

0.9639848 

20 

112  48  27.1 

9  13.56 

+  0.4 

+0 

0  16.6 

5.81 

0.9569070 

0.9655148 

0.9670280 

24 

112  57  21.3 

9  13.55 

0.9 

0 

0  39.8 

5.80 

0.9569277 

0.9686230 

0.9699981 

28 

113    6  15.5 

9  13.53 

1.4 

0 

1     3.0 

5.80 

0.9569485 

0.9714523 

0.9728842 

May    2 

113  15    9.6 

9  13.59 

+  20 

+0 

1  26.2 

+5.80 

0.9569694 

0.9742928 

0.9756770 

6 

113  24    3.7 

9  13.51 

2.5 

0 

1  49.4 

5.80 

0.9569905  . 

0.9770360 

0.9783691 

10 

113  32  67.7 

9  13.49 

3.0 

0 

2  12.7 

5.80 

,0.9570117 

0.9796753 

0.9809539 

14 

113  41  51.7 

9  13.48 

3.5 

0 

2  35.8 

5.80 

0.9570330 

0.9822038 

0.9834241 

18 

113  50  45.6 

9  13.47 

4.0 

0 

2  59.0 

5.80 

0.9570545 

0.9846142 

0.9867733 

22 

113  59  39.5 

9  13.46 

+  4.5 

+0 

3  22.2 

+5.80 

0.9570761 

a.9869004 

0.9879947 

!          26 

114    8  33.3 

9  13.44 

5.0 

0 

3  45.4 

5.80 

0.9570979 

0.9890565 

0.9900821 

1          30 

114  17  27.0 

9  13.43 

5.5 

0 

4    8.6 

5.80 

0.9571198 

0,9910742 

0.9920311 

June  3 

114  26  20.7 

9  13.41 

6.0 

0 

4  31.8 

5.80 

0^571419 

0.9929526 

0.9938:»l 

7 

114  35  14.4 

9  13.40 

6.5 

0 

4  55.0 

5.80 

0.9571641 

0.9946874 

0.9955001 

II 

114  44    8.0 

9  13.39 

+  7.0 

+0 

5  18.2 

+5.79 

0.9571864 

0.9962758 

0.9970140 

15 

114  53    1.5 

9  13.37 

7.5 

0 

5  41.4 

5.79 

0.9572089 

0  9977144 

0.9983763  | 

19 

115    1  55.0 

9  13.36 

8.0 

0 

6    4.6 

5.79 

0.9572315 

0.99899J)6 

0.9995836 

23 

115  10  48.4 

9  13.34 

8.5 

0 

6  27.7 

579 

0.9572543 

1.0001282 

1.0006.329 

27 

115  19  41.7 

9  13.39 

9.0 

0 

6  50.9 

5.79 

0.9572772 

1.0010977 

1.0016222 

July   1 

1 15  28  35.0 

9  13.31 

+  9.5 

+0 

7  14.1 

+5.79 

0.9573002 

1.0019066 

1.0022609 

5 

116  37  28.2 

9  13.30 

1        +10.0 

+0 

7  37.2 

+5.79 

0.9573234 

i;0025549 

1.0028185 
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SATURN. 

GREENWICH  MEAN  NOON 

Date. 

Heliooentrio 

LoDgitade, 

Mean  Eqainox 

of  Date. 

Daily 
Motion. 

Redaotion 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
MoUon. 

Loiiarithm 

of 

RadiaB 

Vector. 

Logarithm  of  Dittaaoe 
firom  Earths 

.  At  Date. 

At  Interme- 
diate Date. 

July    1 

115  28  35.0 

9  13.31 

+  9.5 

O        /         II 

+0    7  14.1 

+5.79 

0.9573002 

1.0019066 

1.0022509 

5 

1 15  37  28.2 

9  13.30 

10.0 

0    7  37.2 

5.79 

0.9573234 

1.0025549 

1.0028185 

9 

115  46  21.4 

9  13.98 

10.5 

0    8    0.3 

5.78 

0.9573467 

1.0030416 

1.0032241 

13 

115  55  M.5 

9  13.96 

11.0 

0    8  23.5 

5.78 

0.957.3701 

1.0033657 

1.0034662 

17 

116    4    7.5 

9  13.95 

11.5 

0    8  46.6 

5.78 

0.9573937 

1.0035256 

1.0035435 

2{ 

116  13    0.5 

9  13.93 

+12.0 

+0    9    9.7 

+5.78 

0.9574174 

1.00:J520I 

1.0034555 

25 

116  21  53.4 

9  13.93 

12.5 

0    9  32.9 

5.78 

0.9574413 

1.0033496 

1.0032023 

89 

116  30  46.3 

9  13.91 

13.0 

0    9  56.0 

5.78 

0.9574653 

1.0030139 

1.0027847 

Aug.   2 

116  39  39.1 

9  13.19 

13.5 

0  10  19.1 

5.78 

0.9574894 

1.0025148 

1.0022046 

6 

116  48  31.8 

9  13.17 

14.0 

0  10  42.2 

5.77 

0.9575137 

1.0018539 

1.00N627 

10 

116  57  24.5 

9  13.10 

+  14.5 

+0  11     5.3 

+5.77 

0.9575381 

1.0010313 

1.0005599 

14 

117    6  17.1 

9  13.14 

15.0 

0  1 1  28.4 

5.77 

0.9575627 

1.0000485 

0.9994969 

18 

117  15    9.6 

9  13.13 

15.5 

0  11  51.4 

^77 

0.9575873 

0.9989055 

0.9982747 

^ 

117  24    2.1 

9  13.11 

16.0 

0  12  14.5 

5.77 

0.9576122 

0.9976049 

0.9968963 

26 

117  32  54.6 

9  13.10 

16.5 

0  12  37.6 

5.77 

0.9576371 

0.9961494 

0.9953648 

30 

117  41  46.9 

9  13.08 

+  17.0 

+0  13    0.7 

+5.76 

0.9576622 

0.9945428 

*0.9936840 

Sept.  3 

117  50  30.2 

9  13.06 

17.5 

0  13  23.7 

5,76 

0.9576874 

0.9927888 

0.9918577 

7 

117  59  31.4 

9  13.04 

18.0 

0  13  46.7 

5.76 

0.9577128 

0.9908910 

0.9898892 

II 

118    8  23.6 

9  13.03 

18.5 

0  14    9.8 

5.76 

0.9577383 

0.9888527 

0.9877821 

15 

118  17  15.7 

9  13.09 

19.0 

0  14  32.8 

6.75 

0.9577639 

0.9866780 

0.9855409 

19 

118  26    7.7 

9  13.00 

+  19.5 

+0  14  55.8 

+5.75 

0.9577897 

0.9843718 

0.9831714 

23 

118  34  59.7 

9  19.08 

20.0 

0  15  18.8 

5.75 

0.9578156 

0.9819408 

0.9806808 

27 

118  43  51.6 

9  19.06 

20.5 

0  15  41.8 

5.75 

0.9578416 

0.9793924 

0.9780767 

Oct.     1 

118  52  43.4 

9  19.05 

20.9 

0  16    4.8 

5.74 

0.0578677 

0.9767346 

0.9753669 

5 

119    1  35.2 

9  19.99 

21.4 

0  16  27.8 

5.74 

0.9578940 

0  9739745 

0.9725.584 

9 

119  10  26.9 

9  19.91 

+21.9 

+0  16  50.8 

+5.74 

0.9579205 

0.9711199 

0.9696600 

13 

119  19  18.5 

9  19.89 

22.4 

0  17  13.7 

5.74 

0.9579470 

0.9681800 

0.9666809 

17 

119  28  10.1 

9  19.88 

22.9 

0  17  36.7 

5.74 

0.9579737* 

0.9651644 

0.963(J.320 

21 

119  37     1.6 

9  19.86 

2.3.4 

0  17  59.6 

5.73 

0.9580005 

0.9620853 

0.9605260 

25 

119  45  53.0 

9  19.85 

23.9 

0  18  22.5 

5.73 

0.9580275 

0.9589558 

0.9573762 

29 

119  54  44.4 

9  19.83 

+24.4 

+0  18  45.5 

+5.73 

0.9580546 

0.9557888 

0.9541954 

Nov.   2 

120    3  35.7 

9  19.81 

24.9 

0  19    8.4 

5.73 

0.9580818 

0.9525975 

0.9509968 

6 

120  12  26.9 

9  19.80 

25.4 

0  19  31.3 

5.79 

0.9581092 

0.9493952 

0.9477944 

10 

120  21   18.1 

9  19.78 

25.9 

0  19  54.2 

5.79 

0.9581367 

0.9461966 

0.9446036 

14 

120  30    9.2 

9  19.76 

26.4 

0  20  17.1 

5.79 

0.9581643 

0.9430178 

0.9414415 

Id 

120  39    0.2 

9  19.74 

+26.8 

+0  20  39.9 

+5.79 

0.9581921 

0.9398769 

0.9383261 

22 

120  47  51.2 

9  19.79 

27.3 

0  21    2.8 

5.71 

0.9582199 

0.9367916 

0.93527.57 

26 

120  56  42.0 

9  19.71 

27.8 

0  21  25.6 

6.71 

0.9582479 

0.9337804 

0.9.323079 

30 

121     5  32.9 

9  19.69 

28.3 

0  21  48.5 

5.71 

0.9.582761 

0.9308605 

0.9294403 

Dec.    4 

121   14  23.6 

9  19.67 

28.7 

022  11.3 

5  70 

0.9583043 

0.9280495 

0.9266902 

8 

121  23  14.3 

9  19.65 

+2J).2 

+0  22  34.1 

+5.70 

0.9583327 

0.9253648 

0.9240757 

12 

121  32    4.8 

9  19.64 

29.7 

0  22  56.9 

5.70 

0.9583613 

0.9228254 

0.9216162 

16 

121  40  55.4 

9  19.62 

30.2 

0  23  19.7 

5.69 

0.9583899 

0.9204503 

0.919.3302 

20 

121  49  45.8 

9  19.60 

30.6 

0  23  42.4 

5.69 

0.9584187 

0.9182577 

0.9172351 

24 

121  58  36.2 

9  19.56 

31.1 

0  24    5.2 

5.69 

0.9.584476 

0.9162641 

0.9153464 

28 

122    7  26.5 

9  19.57 

+31.6 

+0  24  28.0 

+5.68 

0.9584766 

0.9144837 

0.9136777 

32 

122  16  16.7 

919.56 

+32.1 

+0  24  50.7 

+6.68 

0.9585058 

0.9129297 

0.9122413 
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URANUS. 

. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

LoDgitado, 

Mean^qcinox 

ofDate. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
LatitQde. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Loftarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

O         /          /• 

^^ 

O         /         // 

„ 

Jhii.    6 

189  22  2.5.3 

46.49 

-7.4 

+0  41  43.4 

-0.97 

1.2634065 

1.2613664 

1.2597344 

14 

189  28  36.6 

46.43 

7.4 

0  41  41.2 

0.97 

1.2634188 

1.2581111 

1.2565046 

22 

189  34  48.0 

46.49 

7.4 

0  41  39.0 

0.97 

1.2634312 

1.2549230 

1.2533754 

30 

189  40  59.4 

46.49 

7.4 

0  41  36.8 

0.98 

1.2634436 

1.2518704 

1.2504165 

Feb.    7 

189  47  10.7 

46.4! 

7.5 

0  41  34.6 

0.96 

1.2634561 

1.2490214 

1.2476927 

15 

189  53  22.0 

46.41 

-7.5 

+0  41  32.4 

-0.98 

1.2634686 

1.2464370 

1.2452622 

23 

189  59  .33.3 

46.41 

7.5 

0  41  30.2 

0.98 

1.26:M81f 

1.2441756 

1.2431838 

Mar.   3 

190    5  44.5 

46.41 

7.5 

0  41  28.0 

0.98 

1.2634937 

1.2422927 

1.2415071 

11 

190  11  55.7 

46.40 

7.5 

0  41  25.7 

0.98 

1.2635064 

1.2408311 

1.2402683 

19 

190  18    6.9 

46.40 

7.6 

0  41  23.5 

0.98 

1.2635191 

1.2:^98222 

1.2.394956 

27 

190  24  18.1 

46.40 

-7.6 

+0  41  21.2 

-0.98 

1.2635318 

1.2392908 

1.2392086 

Apr.    4 

190  30  2t>.3 

46.39 

7.6 

0  41   19.0 

0.96 

1.2635446 

1.2392486 

1.2394096 

12 

190  36  40.4 

46.39 

7.6 

0  41   16.7 

0.96 

1.2635574 

1.2:^96902 

1.2400885 

20 

190  42  51.5 

46.39 

7.6 

0  41   14.4 

0.99 

1.2635703 

1.2406023 

1.2412283 

1          28 

190  49    2.6 

46.38 

7.7 

0  41  12.1 

0.99 

1.2635832 

1.2419625 

1.2427995 

May    6 

190  55  13.7 

46.38 

-7.7 

+0  41    9.8 

-0.99 

1.2635962 

1.2437336 

1.2447590 

i          '^ 

191     1  24.7 

46.38 

7.7 

0  41    7.5 

0.99 

1.2636092 

1.2458703 

1.2470614 

22 

191     7  35.7 

46.37 

7.7 

0  41     5.2 

0.99 

1.2636223 

1.2483258 

1.2496560 

;         30 

191   13  46.7 

46.37 

7.7 

0  41    2.9 

0.99 

1.2636.354 

1.2510448 

1.25248.39 

Jiin«  7 

191   19  57.7 

46.37 

7.8 

0  41     0.6 

0.99 

1.2636486 

1.2539664 

1.2554852 

15 

191  26    8.6 

46.37 

-7.8 

+0  40  58.2 

-0.99 

1.2636618 

1.2570329 

1.2586026 

23 

191  32  19.5 

46.36 

7.8 

0  40  55.9 

0.99 

1.2636751 

1.2601865 

1.2617772 

July    1 

191  38  30.3 

46.36 

7.8 

0  40  53.5 

0.99 

1.2636884 

1.26.33669 

1.2649487  1 

9 

191  44  41.2 

46.36 

7.8 

0  40  51.2 

0.30 

1.2637018 

1.2665167 

1.2680644 

17 

191  50  52.0 

46.35 

7.8 

0  40  48.8 

0.30 

1.2637152 

1.2695858 

1.2710744  ' 

25 

191  .57    2.9 

46.35 

-7.9 

+0  40  46.4 

-0.30 

1.2637287 

1.2725237 

1.27.39279 

Aug.  2 

192    3  1.3.7 

46.35 

7.9 

0  40  44.0 

0.30 

1.2637422 

1.2752819 

1.2765811 

10 

192    9  24.4 

46.34 

7.9 

0  40  41.6 

0.30 

1.2637558 

1.2778209 

1.2789972 

18 

192  15  35.2 

46.34 

7.9 

0  40  39.2 

0.30 

1.2637694 

1.2801049 

1.2811397 

26 

192  21  45.9 

46.34 

7.9 

0  40  36.8 

0.30 

1.2637830 

1.2820975 

1.2829753 

Sept.  3 

192  27  56.6 

46.33 

-8.0 

-i-0  40  34.4 

-0.30 

1.2637967 

1.2a37706 

1.2844805 

1           11 

192  34    7.2 

46.33 

8.0 

0  40  32.0 

0.30 

1.26.38105 

1.2851025 

1.28.56341 

19 

192  40  17.8 

46.33 

8.0 

0  40  29.6 

0.30 

1.2638243 

1.2860725 

1.2864159 

27 

192  46  28.4 

46.39 

8.0 

0  40  27.2 

0.30 

1.2638381 

1.2866636 

1.2868145 

Oct.    5 

1 

192  52  39.0 

46  39 

8.0 

0  40  24.7 

0.31 

1.2638520 

1.2868683 

1.2868242 

1           13 

192  58  49.6 

46..'» 

-8.0 

+0  40  22.3 

-0.31 

1.2638660 

1.2866818 

1.2864408 

21 

193    5    0.1 

46.31 

H.l 

0  40  19.8 

0.31 

1.2638800 

1.2861015 

1.2856651 

1          *^ 

193  11   10.6 

46.31 

8.1 

0  40  17.3 

0.31 

1.26:^8940 

1.28513:)3 

1.2845077 

Nov.   6 

193  17  21.1 

46.31 

8.1 

0  40  14.9 

0.31 

1.2639081 

1.2837903 

1.2829828 

1           ^^ 

193  23  31.6 

46.30 

8.1 

0  40  12.4 

0.31 

1.2639222 

1.2820874 

1.2811072 

1 

22 

193  29  42.0 

46.30 

-8.1 

+0  40    9.9 

-0.31 

1.2639364 

1.2800458 

1.2789075 

30 

193  35  52.4 

46.30 

8.1 

0  40    7.4 

0.31 

1.26.39506 

1.2776969 

1.2764183 

Dec.    8 

193  42    2.8 

46.99 

8.2 

0  40    4.9 

0.31 

1.2639649 

1.2750761 

1.2736753 

16 

193  48  13.1 

46.99 

8.2 

0  40    2.4 

0.31 

1.2639792 

1.2722214 

1.2707213 

24 

193  54  23.4 

46.99 

8.2 

0  39  59.9 

0.39 

1.2639936 

1.2691820 

1.2676102 

32 

194    0  33.7 

46.98 

-8.2 

+0  39  57.3 

-0.39 

1.2640080 

1.2660128 

1.2643964 

i          40 

194    6  44.0 

40.96 

-8.2 

+0  39  54.8 

-0.39 

1.2640224 

1.2627688 
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NEPTUNE. 

GREENWICH  MEAN  NOON. 

I>mt«. 

HeliocoDtiio 

LoDeitode, 

MeaD  Eqninoz 

of  Date. 

Daily 
Motion. 

RedoctioD 

to 

Orbit. 

-26.6 

HeliocoDtrir 
Latitude. 

Daily 
MoUon. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Diataooo 
firom  Earth— 

At  Date. 

AtlDterme. 
diate  Date. 

Jan.  -2 

56  40     4.2 

ii 

99.0! 

o        /         // 

-1  42  37.6 

// 
-H>.19 

1.4744784 

1.4636616 

1.4643885 

+6 

56  43    0.3 

99.01 

26.6 

1  42:W>.1 

0.19 

1.4744786 

1.4651645 

1.4659853 

14 

56  45  66.3 

99.01 

26.7 

1  42  34.5 

0.10 

1.4744788 

1.4668465 

1.4677441 

82 

56  48  52.4 

99.0) 

26.8 

1  42  33.0 

0.19 

1.4744790 

1.4686728 

1.4696274 

30 

56  51  48.4 

99.01 

26.8 

1  42  31.5 

U.19 

1.4744792 

1.4706029 

1  4715939 

Feb.    7 

56  54  44.5 

99.01 

-26.9 

-1  42  29.0 

•H).10 

1.4744794 

1.4725.957 

1.4736031 

15 

56  57  40.6 

99.01 

27.0 

1  42  28.4 

0.10 

1.4744796 

1.4746115 

1.4756161 

23 

57    0  :W.7 

99.01 

27.1 

1  42  26.9 

0.19 

1.4744798 

1.4766120 

1.4775940 

Mar.   3 

57    3  :J2.7 

99.01 

27.1 

1  42  25.3 

0.19 

1.4744800 

1.4785580 

1.4794991 

11 

57    6  28.7 

99.01 

27.2 

1  42  23.8 

0.19 

1.4744803 

1.4804i:)8 

1.4812981 

19 

57    9  24.8 

99.01 

-27.3 

-1  42  22.2 

^0.90 

1.4744805 

1.4821485 

1.4829613 

27 

57  12  20.9 

99.01 

27.4 

1  42  20.7 

0.90 

1.4744808 

1.4837333 

1.4844605 

Apr.   4 

57  15  16.9 

99.01 

27.4 

1  42  19.1 

0.90 

1.4744811 

1.4851410 

1.4857721 

12 

57  18  12.9 

99.01 

27.5 

1  42  17.5 

0.90 

1.4744814 

1.4863518 

1 .4868776 

20 

57  21  21.9 

99.01 

27.5 

1  42  15.9 

0.90 

I. 4744817 

1.4873479 

1.4877605 

28 

57  24    5.0 

99.01 

-27.6 

-1  42  14.4 

•hO.90 

1.4744820 

1.4881144 

1.4884079 

iMay    6 

57  27     l.I 

99.01 

27.7 

1  42  12.8 

0.90 

1.4744823 

1.4886409 

1.4888128 

14 

57  29  57.1 

99.01 

27.8 

1  42  11.2 

0.90 

1.4744826 

1.4889228 

1.4889708 

22 

57  32  53.1 

99.01 

27.8 

1  42    9.6 

0.90 

1.4744829 

1.4889566 

1.4888798 

30 

57  35  49.1 

99.01 

27.9 

1  42    8.0 

0.90 

1.4744833 

1.4887414 

1.4885422 

June  7 

57  38  45.2 

99.01 

-28.0 

-1  42    6.4 

40.90 

I.4744a36 

1.4882831 

1.4879651 

15 

57  41  41.2 

99.01 

28.0 

1  42    4.8 

0.90 

1.4744840 

1.4875894 

1.4871567 

23 

57  44  37.2 

99.01 

28.1 

1  42    3.2 

0.90 

1.4744844 

I.48G6693 

1.4861288  1 

July    1 

57  47  33.2 

99.00 

28.2 

1  42     1.6 

0.90 

1.4744848 

1.4855376 

1.4848981    ! 

9 

57  60  29.2 

99.00 

28.3 

1  42    0.0 

0.90 

1.4744852 

1.4842126 

1.48:^833 

17 

57  53  25.3 

99.00 

-28.3 

-1  41  58.3 

+0.90 

1.4744856 

1.4827133 

1.4819049 

25 

57  66  21.3 

99.00 

28.4 

1  41  56.7 

090 

1.4744860 

1.4810620 

1.4801880 

Aug.  2 

57  69  17.2 

99.00 

28.5 

1  41  55.1 

0.90 

1.4744864 

1.4792866 

1.4783614 

10 

58    2  13.3 

99.00 

28.5 

1  41  53.4 

0.91 

i. 4744869 

1.4774160 

1.4764540 

18 

58    5    9.3 

99.00 

28.6 

1  41  51.8 

0.91 

1.4744873 

1.4754797 

1.4744976 

26 

58    8    5.3 

99.00 

-28.7 

-1  41  50.2 

+0.91 

1.4744878 

1.4735123 

1.4725284 

Sepi.  3 

58  11     1.3 

99.00 

28.7 

1  41  48.5 

0.91 

1.4744883 

1.4715502 

1.4705821 

11 

58  13  57.2 

99.00 

28.8 

1  41  46.9 

0.91 

1.4744887 

1.4696288 

1.4686947 

19 

58  16  53.3 

99.00 

28.9 

1  41  45.2 

0.91 

1.4744892 

1.4677849 

1.4669043 

27 

58  19  49.3 

99.00 

29.0 

1  41  43.5 

0.91 

1.4744897 

1.4660574 

1.4652488  - 

Oct.    5 

58  22  45.3 

99.00 

-29.0 

-1  41  41.9 

+0.91 

1.4744902 

1.4644824 

1.463T622 

13 

58  25  41.3 

99.00 

29.1 

1  41  40.2 

0.91 

1.4744908 

1.46:K)924 

1.4624772 

21 

58  28  37.2 

99.00 

29.2 

1  41  38.5 

0.91 

1.4744913 

1.4619201 

1.4614^^51    1 

29 

58  31  33.2 

99  00 

29.2 

1  41  36.8 

0.91 

1.4744919 

1.4609942 

1.4606304   { 

Nov.   6 

58  34  29.2 

99.00 

29.3 

1  41  35.1 

0.91 

1.4744924 

1.4603355 

1.4601 118 

14 

58  37  25.2 

99.00 

-29.4 

-1  41  33.5 

+0.91 

1.4744930 

1.4599607 

1.4598843 

22 

58  40  21.2 

99.00 

29.4 

1  41  31.8 

0.91 

1.47449:^ 

1.4598822 

1.4599550  ; 

30 

58  43  17.1 

99.00 

29.5 

1  41  30.1 

0.91 

1.4744941 

1.4601018 

1.4603223  1 

Dec.    8 

58  46  13.1 

99.00 

29.6 

1  41  28.4 

0.91 

1.4744947 

1.4606150 

1.4609791    i 

16 

58  49    9.1 

99.00 

29.7 

1  41  26.7 

0.91 

1.4744954 

1.4614120 

1.4619120 

24 

58  52    5.1 

99.00 

-29.7 

-1  41  24.9 

+0.91 

1.4744960 

1.4624753 

1.4630989  ! 

[        32 

58  55    1.0 

99.00 

-29.8 

-1  41  2:^.2 

+0.99 

1.4744966 

1.4637789 

1 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Tme  Eqnioox. 

Redac. 

to 
Mean 
Eq'xof 
Jan.  (1. 

Y 

Trne  Eqainox. 

Reduc. 

to 
Mean 
Eq'xof 
Jan.  0. 

z 

Trne  Equinox. 

Redna 

to 
ICeMi 
Eq*xof 
Jao.O. 

Koon. 

Midnight 

Noon. 

Noon. 

Midnight 

Noon. 

ifoon. 

Midnight, 

JVbon. 

Jan.  1 

+0.1846360 

+0.1932195 

+378 

-0.8860072 

-0.8844628 

+227 

-0.384:J577 

-0.3836881 

-349 

2 

0.2017874 

0.2103392 

369 

0.8828495 

0.8811676 

231 

0.3829885 

0.3822592 

338 

3 

0.2188742 

0.2273918 

360 

0.8794173 

0.8775987 

235 

0.3815001 

0.3807115 

334 

4 

0.2358913 

0.2443721 

351 

0.8757120 

0.8737574 

238 

0.3798932 

0.3790456 

330 

5 

0.2528337 

0.2612753 

342 

0.8717352 

0.8696454 

241 

0.3781683 

0.3772619 

326 

6 

+0.2696965 

+0.2780965 

+333 

-0.8674884 

-0.8652642 

+244 

-0.3763260 

-0^753612 

-329 

7 

0.2864748 

0.2948308 

324 

0.8629730 

0.8606151 

ii46 

0.3743671 

0.3733442 

318 

8 

0.3031637 

0.3114732 

315 

0.8581905 

0.8556997 

248 

0.3722922 

0.3712116 

314 

9 

0.3197584 

0..3280189 

306 

0.8531425 

0.8505195 

250 

0.3701021 

0.3689640 

310 

10 

0.3362540 

0  3444632 

297 

0.847a306 

0.8450762 

251 

0.3677973 

0.3666022 

306 

11 

+0.3526457 

+0.3608012 

+288 

-0.8422564 

-0.8393713 

+252 

-0.3653786 

-0.3641268 

-303 

12 

0.3689289 

0.3770283 

280 

0.8364212 

0.8334061 

253 

0.3628466 

0.3615:^84 

299 

13 

0.3850988 

0.3931397 

271 

0.8303263 

0.8271821 

253 

0.3602020 

0.3588378 

295 

14 

0.4011504 

0.4091305 

262 

0.8239736 

0.8207012 

253 

0.3574456 

0.3560258 

291 

15 

0.4170790 

0.4249958 

253 

0.817:^650 

0.8139654 

253 

0.3545782 

0.3531033 

987 

16 

+0.4328800 

+0.4407.309 

+245 

-0.8105024 

-0.8069764 

+253 

-0.3516008 

-0.3500711 

-283 

17 

0.4485481 

0.4563306 

^36 

0.8033873 

0.7997358 

253 

0.3485146 

0.3469299 

979 

18 

0.4640780 

0.4717895 

228 

0.7960217 

0.7922457 

252 

0.3453186 

0.3436805 

975 

19 

0.4794645 

0.4871025 

220 

0.7884078 

0.7845084 

251 

0.3420166 

0.3403240 

971 

20 

0.4947029 

0.5022650 

212 

0.7805477 

0.7765260 

250 

0.3386060 

0.3368614 

967 

21 

+0.5097884 

+0.5172722 

+204 

-0.7724436 

-0.7683010 

+249 

-0.3350907 

-0.3332938 

-963 

22 

.0.5247160 

0.5321190 

196 

0.7640983 

0.7598361 

247 

0.3314709 

0.3296222 

959 

2:^ 

0.5394805 

0.5468001 

188 

0.7555145 

0.7511340 

245 

0.3277478 

0.3258479 

955 

24 

0.5540769 

0.5613107 

180 

0.7466948 

0.7421975 

243 

0.3239225 

0.3219720 

950 

25 

0.5685007 

0.5756464 

172 

0.7376423 

0.7330298 

240 

0.3199962 

0.3179967 

946 

26 

+0.5827472 

+0.5898025 

+  165 

-0.7283604 

-0.7236342 

+237 

-0.3159703 

-0.3139205 

-949 

27 

0.5968117 

0.6037743 

157 

0.7188518 

0.7140140 

234 

0.3118463 

0.3097479 

938 

28 

0.6106897 

0.6175574 

150 

0.7091208 

0.7041728 

231 

0.3076256 

0.3054794 

933 

29 

0.6243767 

0.6311475 

143 

0.6991705 

0.6941140 

228 

0.3033096 

0.3011163 

929 

30 

0.6378688 

0.6445405 

136 

0.6890039 

0.6838407 

224 

0.2988998 

0.2966602 

994 

31 

+0.651 1620 

+0.6577328 

+129 

-0.6786246 

-0.6733566 

+221 

-0.2943977 

-0.2921126 

-990 

Feb.  1 

0.6642526 

0.6707208 

123 

0.6680.367 

0.6626656 

217 

0.2898049 

0.2874750 

915 

2 

0.6771371 

0.6835009 

117 

0.6572437 

0.6517712 

213 

0.2851228 

0.2827489 

210 

3 

0.6898119 

0.6960694 

111 

0.6462488 

0.6406769 

209 

0.2803531 

0.2779360 

906 

4 

0.7022733 

0.7084229 

105 

0.63.^)0558 

0.6293863 

205 

0.2754974 

0.2730378 

909 

5 

+0.7145180 

+0.7205580 

+  99 

-0.6236685 

-0.6179032 

+201 

-0.2705572 

-0.2680559 

-198 

6 

0.7265426 

0.7:^4714 

93 

0.6120904 

0.6062310 

197 

0.2655340 

0.2629919 

194 

7 

0.7.38:^39 

0.7441599 

88 

0.6003251 

0.5943733 

192 

0.2604295 

0.2578473 

190  1 

8 

0.7499188 

0.7556204 

82 

0.5883759 

0.5823334 

187 

0.2552451 

0.2526236 

186  i 

9 

0.7612642 

0.7668498 

77 

0.5762462 

0..570I149 

182 

0.2499826 

0.247:^225 

182  i 

10 

+0.7723768 

+0.7778447 

+  72 

-0.5639397 

-0.5577213 

+177 

-0.2446433 

-0.2419454 

-178  i 

11 

0.7832532 

0.7886019 

67 

0.5514600 

0.5451563 

172 

0.2392288 

0.2364940 

174 

12 

0.7938903 

0.7991182 

62 

0.5:ki8l06 

0.5324235 

167 

0.2337409 

0.2309700 

170 

13 

0.8042851 

0.8093907 

58 

0.5259952 

0.5195265 

161 

0.2281812 

0.2253749 

165 

14 

0.8144345 

0.8194162 

53 

0.5130175 

0.5064690 

156 

0.2225512 

0.2197104 

161 

15 

+0.8243353 

+0.8291915 

+  49 

-0.4998813 

-0.4932550 

+150 

-0.2168526 

-0.2139781 

-157 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

DAtO. 

X 

Trae  Sqnlnox. 

Badnc 
to 

MCMUI 

Eq'xof 
Jmi.0. 

Y 

Tree  Equinox. 

Bodao. 
to 

Eq'xof 

JOD.O. 

z 

Trae  Equinox. 

Bedna 

to 
Mean 
Bq'xof 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight 

Noon. 

Feb.  15 

+0.8243353 

+0.8291915 

+49 

-0.4998813 

-0.4932550 

+150 

-0.2168626 

-0.2139781 

-157 

]6 

0.8339843 

0.8387134 

45 

0.4865905 

0.4798884 

144 

0.2110670 

0.2081797 

153 

17 

0.8433782 

0.8479785 

41 

0.4731490 

0.4663731 

138 

0.20.52561 

0.202:3169 

149 

18 

0.8525138 

0.8569838 

37 

0.4595608 

0.4527132 

133 

0.1993618 

0.1963916 

145 

19 

0.8613881 

0.8657262 

34 

0.4458304 

0.4389134 

127 

0  1934060 

0.1904057 

141 

20 

+0.8699983 

+0.8742037 

+30 

-0.4319625 

-0.4249784 

+121 

-0.1873906 

-^.184.3612 

-137 

21 

0.8783419 

0.8824124 

27 

0.4179616 

0.4109125 

115 

0.18131T5 

0.1782.599 

133 

22 

0.8864157 

0.8903512 

24 

0.4038318 

0.3967200 

109 

0.1751885 

0.1721037 

129 

23 

0.8942184 

0.8980167 

21 

0.3895778 

0.3824057 

103 

0.1690056 

0.1658946 

125 

24 

0.9017462 

0.9054067 

18 

0.3752044 

0.3679744 

97 

0.1627708 

0.1596348 

120 

25 

+0.9089978 

+0.9125193 

+16 

-0.3607164 

-0.35.34310 

+  91 

-0.1564864 

-0. 15:33263 

-116 

26 

0.9159709 

0.919.3524 

14 

0.3461 188 

0.3387805 

85 

0.1501543 

0.146i)7]l 

112 

27 

0.9226634 

0.9259040 

12 

0.3314166 

0.3240278 

79 

0.1437767 

0.1405715 

108 

J28 

0.92907:J6 

0.9321725 

10 

0.3166146 

0.3091770 

73 

0.1373557 

0.1341295 

104 

Mar.  1 

0.9352002 

0.9381568 

8 

0.3017174 

0.2942347 

67 

0.1308933 

0.1276471 

99 

2 

+0.9410420 

+0.94:^8557 

+  6 

-0.2867299 

-0.2792038 

+  61 

-0.1243914 

-0.1211264 

-  95 

3 

0.9465978 

0.0492681 

5 

0.2716568 

0.2640897 

55 

0.1178523 

0.114.5695 

91 

4 

0.9518666 

0.95439.30 

3 

0.2565029 

0.2488970 

49 

0.1112780 

0.1079783 

87 

5 

0.9568472 

0.9592293 

2 

0.2412727 

0.2336304 

43 

0.1046704 

0.101:3548 

a3 

6 

0.9615388 

0.9637759 

+  1 

0.2259708 

0.2182944 

37 

0.0980316 

0.0947012 

79 

7 

+0.9659404 

+0.9680321 

0 

-0.2106018 

-0.2028935 

+  31 

-0.0913637 

-0.0880195 

-  75 

8 

0.9700510 

0.9719970 

-  1 

0.1951702 

0.1874323 

25 

0.0846686 

0.0813115 

71 

9 

0.9738699 

0.9756699 

2 

0.1796804 

0.1719151 

18 

0.0779482 

0.0745792 

67 

10 

0.9773965 

0.9790501 

2 

0.1641368 

0.1563462 

12 

0.0712045 

0.0678246 

63, 

11 

0.9806301 

0.9621367 

2 

0.1485437 

0.1407299 

+  6 

0.0644395 

0.0610496 

59! 

12 

+0.98:}5697 

+0.9849289 

-  2 

-0.1329054 

-0.1250706 

0 

-0.0576549 

-0.0542560 

-  55 

13 

0.9862144 

0.9874259 

3 

0.1172262 

0.109.3727 

-  6 

0.0508527 

0.0474457 

52 

14 

0.9885636 

0.9896271 

3 

0.1015106 

0.09.36406 

12 

0.0440349 

0.0406208 

48 

15 

0.9906166 

0.9915319 

3 

0.0857632 

0.0778790 

18 

0.0372035 

0.0337833 

44 

16 

0.9923729 

0.9931396 

3 

0.069988(» 

0.0620926 

24 

0.0303604 

0.0269352 

40 

17 

+0.9938318 

+0.9944495 

-  2 

-0.0541916 

-0.0462861 

-  30 

-0.02:55078 

-0.0200786 

-  36 

18 

0.9949027 

0.9954612 

2 

0.0383768 

0.0304643 

:WJ 

0.0166476 

0.0132155 

32 

19 

0.995&551 

0.9961742 

-  1 

0.0225491 

-0.0146320 

42 

0.0097820 

-0.0063479 

28 

20 

0.9964185 

0.9965880 

0 

-  0.0067  i:i5 

+0.00; 2059 

48 

-0.0029129 

+0.0005222 

24 

21 

0.9966826 

0.9967024 

+  I 

+0.0091254 

0.0170446 

54 

+0.0039576 

0.0073927 

20 

2^ 

+0.9966473 

+0.9965176 

+  2 

+0.0249628 

+0.0328790 

-  60 

+0.0108274 

+0.0142613 

-  16 

23 

0.9963131 

0.9960340 

3 

0.0407932 

0.0487040 

66 

0.0176942 

0.0211257 

12 

24 

0.9956803 

0.9952521 

4 

0.0566114 

0.0645144 

72 

0.0245.558 

0.0279839 

8 

25 

0.9947493 

0.9941721 

6 

0.0724126 

0.0803052 

78 

0.0314101 

0.0.34a337 

-  4 

26 

0.9935204 

0.9927944 

7 

0.0881918 

0.0960714 

84 

0.0:^82549 

0.0416730 

0 

27 

+0.9919942 

+0.9911199 

+  9 

+0.1039438 

+0.1118082 

-  90 

+0.0450881 

+0.0484997 

+  4 

28 

0.9901718 

0.9891498 

11 

0.1196639 

0.1275106 

96 

0.0519076 

0.055:3116 

8 

29 

0.9880543 

0.986885:^ 

13 

0.1353475 

0.1431739 

101 

0.0587114 

0.0621067 

12 

30 

0.9856431 

0.9843278 

15 

0.1509895 

0.1587931 

107 

0.0654973 

0.0688828 

16 

31 

0.9829395 

0.9814785 

18 

0.1665847 

0.1743635 

113 

0.07226.31 

0.0756378 

20 

32 

+0.9799448 

+0.9783387 

+20 

+0.1821288  +0.1898806 

-119 

+0.0790069 

+0.0823699 

+  24 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Tme  Equinox. 

Redac. 

to 
Mean 
Eq'xof 
Jamfl. 

yoon. 
+  20 

y 

True  Eqainox. 

Redac. 

to 
Mean 
Eq'xof 
Jan.O 

Noon. 
-119 

z 

True  Eqainox. 

Redm. 

to 
Mean 
Bq'xof 
Jan.O. 

Ifoim. 

Midnight. 

Noon. 

MidnighL 

Noon. 

Midnight 

Noon. 

Apr.  1 

+0.9799448 

+0.9783387 

+0.1821288 

+0.1898806 

+0.0790069 

+0.0823699 

+  24 

2 

0.9766603 

0.9749100 

23 

0.1976177 

0.2053403 

124 

0.0a57268.  0.0890772 

28 

3 

0.9730878 

0.9711941 

26 

0.2130472 

0.2207383 

130 

0.0924210 

0.0957578 

32 

4 

0.9692290 

0.9671927 

29 

0.2284127 

0.2:^60702 

136 

0.0990875 

0.1024007 

36 

5 

0.9650855 

0.9629074 

32 

0.2437099 

0.2513317 

142 

0.1057243 

0.1090310 

40 1 

6 

+0.9606586 

+0.9583395 

+  35 

+0.2589348 

+0.2665189 

-147 

+0.1123297 

+0.1156201 

+  44' 

7 

0.9559500 

0.95:M907 

38 

0.2740833 

0.2816276 

153 

0.1189020 

0.1221751 

48 

8 

0.9509615 

0.9483629 

42 

0.2^91513 

0.2966539 

159 

0.1254.392 

0.1286942 

52 

9 

0.9456948 

0.9429.577 

45 

0.3041349 

0.3115936 

165 

0.1319396 

0.1351755 

56 

10 

0.9401516 

0.9372767 

49 

0.3190298 

0.3264426 

170 

0.1384014 

0.I4I6I73 

60 

11 

+0.9343333 

+0.9313214 

+  53 

+0.3338320 

+0.3411971 

-176 

+0.1448229 

+0.1480180 

+  64 

\2 

0.9282413 

0.9250933 

57 

0.3485378 

0.:}558532 

181 

0.1512024 

0.1543758 

68 

13 

0.9218774 

0.9185942 

61 

0.3631431 

0.3704067 

187 

0.1575381 

0.1606889 

72 

.  ^4 

0.9152435 

0.91 18261 

65 

0.3776436 

0.38485.32 

192 

0.16:J828I 

0.1669554 

76 

15 

0.9083416 

0.9047907 

69 

0.3920349 

0.3991884 

197 

0.1700706 

0.1731735 

80 

16 

+0.9011734 

+0.8974899 

+  74 

+0.4063128 

+0.4134080 

-202 

+0.1762639 

+0.1793415 

+  84 

17 

0.8937400 

0.8899257 

79 

0.4204732 

0.4275080 

207 

0.1824061 

0.1854575 

88 

18 

0.8860455 

0.8821004 

84 

0.4345117 

0.4414840 

212 

0.1884955 

0.I9I5I98 

92 

19 

0.8780906 

0.8740164 

«) 

0.4484242 

0.4553319 

217 

0.1945302 

0.1975265 

96 

20 

0.8698781 

0.8656760 

95 

0.4622064 

0.4690473 

222 

0.2005085 

0.2034759 

100 

21 

+0.8614105 

+0.8570818 

+100 

+0.4758540 

+0.4826259 

-227 

+0.2064286 

+0.2093661 

+104 

22 

0.8520904 

0.8482366 

106 

0.4893626 

0.49606:M 

2:51 

0.2122884 

0.215I95I 

107 

23 

0.8437207 

0.8:^91434 

112 

0.5027280 

0.5093.558 

2:^6 

0.2180861 

0.2209612 

III 

24 

0.8345046 

0.82980&I 

118 

0.5159464 

0.5224992 

240 

0.22.38202 

0.2266629 

115 

25 

0.8250453 

0.8202254 

124 

0.5290  |:J8 

0.5354895 

245 

0.2294890 

0.2322984 

119 

26 

+0.815.3459 

+0.8104073 

+130 

+0.5419260 

+0.54a3228 

-249 

+0.2350907 

+0.2:^8660 

+123 

27 

0.8054098 

0.8003542 

136 

0.5546793 

0.5609956 

25:? 

0.24062:^7 

0.2433640 

127 

28 

0.7952405 

0.7900696 

143 

0.5672708 

0.57:^.5047 

257 

0.2460864 

,0.2487910 

131 

2i> 

0.7848414 

0.7795569 

149 

0..5796970 

0.5858468 

261 

0.2514774 

0.2541455 

135 

30 

0.7742160 

0.7688196 

156 

0.5919540 

0.5980182 

265 

0.2567952 

0.2594261 

139 

May  1 

+0.7633677 

+0.7578612 

+  163 

+0.6040385 

+0.6I00I53 

-269 

+0.2620382 

+0.2646314 

+143 

2 

0.7523001 

0.74G6852 

170 

0.6159475 

0.6218355 

272 

0.2672052 

0.2697599 

147 

3 

0.7410167 

0.7352953 

177 

0.6276784 

0.6334761 

276 

0.2722949 

0.2748103 

151 

4 

0.7295212 

0.7236951 

185 

0.6392281 

0.6449341 

279 

0.2773059 

0.2797814 

155 

5 

0.7178171 

0.7118880 

192 

0.6505936 

0.6562066 

282 

0.2822368 

0.2846719 

159 

6 

+0.70.59078 

+0.6998774 

+200 

+0.6617723 

+0.6672907 

-284 

+0.2870865 

+0.2894806 

+163 

7 

0.6937968 

0.6876668 

208 

0.6727613 

0.678  ia38 

287 

0.2918538 

0.2942063 

167 

8 

0.6814876 

0.6752597 

216 

0.6835579 

0.6888832 

289 

0.2965376 

0.2988478 

172 

9 

0.6689835 

0.6626594 

224 

0.6941593 

0.6993860 

292 

0.301 1365 

0.3034038 

176 

10 

0.6562879 

0.6498693 

232 

0.7045626 

0.7096893 

294 

0.3056493 

0.3078731 

180 

II 

+0.6434040 

+0.6368925 

+240 

+0.7147652 

+0.7197906 

-296 

+0.3100749 

+0.3122547 

+184 

12 

0.6303352 

0.6237.327 

249 

0.7247647 

0.7296874 

297 

0.3144122 

0.3165474 

188 

IS 

0.6170852 

0.6103935 

257 

0.7345582 

0.7:^3767 

299 

0  3186600 

0.3207500 

192  i 

14 

0.6036577 

0.5968786 

266 

0.7441425 

0.7488553 

300 

0.3228170 

0.3248612 

196i 

15 

0.5900564 

0.5831917 

275 

0.7535146 

0.7581203 

302 

0.3268821 

0.3288798 

200' 

16 

+0.5762849 

+0.5693366 

+284 

+0.7626717 

+0.7671690 

-303 

+0.3308540 

+0.3328046 

+205: 

1 

1 

1 

1 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Tnie  Equinox. 

Rednc. 

to 
Mean 
Eqxof 
Jan.  0. 

Noon. 

Y 

Tree  Bqainox. 

Bedao. 

to 
Mean 
Rq'xof 
Jan.O. 

Noon. 
-303 

z 

Tree  Eqainox. 

Redna 

to 
Mean 
Bq'xof 
Jan.O. 

Noon. 

Midnight. 

Noon, 

Midnight. 
+0.7671690 

Noon. 

Midnight. 
+0.3.328046 

No<m. 

Ma/  16 

+0.5762849 

+0.5693366 

+284 

+0.7626717 

+0.3:W8540 

+205 

17 

0.5623471 

0.5553171 

293 

0.7716J13 

0.7759987 

303 

0.3347314 

0.3366344 

209 

Id 

0.5482469 

0.5411372 

302 

0.7803304 

0.7846067 

304 

0.3385132 

0.3403681 

213 

19 

0.5339885 

0.5268013 

311 

0.7888265 

0.7929903 

305 

0.3421985 

0.3440046 

217 

20 

0.5195762 

0.5123137 

320 

0.7970972 

0.8011471 

305 

0.3457861 

0.3475429 

221 

21 

+0.5050143 

+0.4976787 

+329 

+0.8051396  +0.8090743 

-305 

+0.3492748 

+0.3509817 

+225 

22 

0.4903074 

0.4829010 

3.39 

0.8129510]  0.8167695 

304 

0.35266.35 

0.3543200 

229 

23 

0.4754601 

0.4679a52 

348 

0.8205293   0.8242:)05 

303 

0.355951 1 

0.3575568 

233 

24 

0.4604769 

0.4529358 

358 

0.8278726   0.8314554 

302 

0.3591369 

0.3606914 

237 

25 

0.445.3624 

0.4377575 

367 

0.8349788   0.8384423 

1 

301 

0.3622201 

0.3637228 

241 

26 

+0.4301215 

+0.4224552 

+377 

+0.8418458  +0.8451891 

-299 

+0.3651997 

+0.3666502 

+245 

27 

0.4147591 

0.4070336 

387 

0.8484719   0.8516942 

297 

0.3680748 

0.3694729 

249 

28 

0.3992796 

0.3914976 

397 

0.8548557   0.8579563 

295 

0.3708448 

0.3721902 

254 

29 

0.3836881 

0.3758518 

407 

0.8609959   0.8639741 

293 

0.3735092 

0.3748015 

258 

30 

0..3679892 

0.3601009 

417 

0.8668910   0.8697463 

291 

0.3760672 

0.3773061 

262' 

31 

+0.3521874 

+0.3442493 

+427 

+0.8725398 

+0.8752716 

-288 

+0.3785182 

+0.3797034 

+266, 

June  1 

0.3362872 

0.3283016 

437 

0.8779413 

0.8805490 

285 

0.3808618 

0.3819931 

271 

2 

0.3202931 

0.3122623 

447 

0.88;}0942   0.8855772 

282 

0.3830975 

0.3841747 

275 

3 

0.3042Q97 

0.2961360 

457 

0.8879974   0.8903551 

278 

0.3852249 

0.3862478 

279 

4 

0.2880416 

0.2799271 

467 

0.8926499  1  0.8948818 

274 

0.3872434 

0.3882117 

283 

5 

+0.2717930 

+0.2636398 

+477 

+0.8970507  +0.8991565 

-270 

+0.3891525 

+0.3900659 

+287, 

a 

0.2554681 

0.2472783 

487 

0.9011991   0.<>031784 

265 

0.3909518 

0.3918102 

291 

7 

0.2390710 

0.2308468 

497 

0.!K)50942   0.9069464 

259 

0.3926410 

0.3934443 

295 

8 

0.2226061 

0.2143497 

507 

0.9087348   0.9104593 

254 

0.3942199 

0.3949678 

299 

9 

0.2060778 

0.1977915 

516 

0.9121198   0.9137163 

248 

0.3956879 

0.3963802 

303 

10 

+0.1894907 

+0.1811766 

+526 

+0.9152485+0.9167164 

-242 

+0.3970445 

+0.3976810 

+307 

II 

0.1728492 

0.1645094 

535 

0.9181197   0.9194585 

235 

0.3982893 

0.3988697 

311 

12 

0.1561575 

0.1477943 

545 

0.9207324  1  0.9219417 

229 

0.3994221 

•  0.3999462 

315 

13 

0.1-394202 

0.1310360 

554 

0.92:)0858   0.92416^ 

222 

0.4004424 

0.4009102 

319 1 

14 

0.1226421 

0.1142392 

563 

0.9251788   0.9261274 

215 

0.4013498 

0.4017611 

323' 

15 

+0.1058278 

+0,0974086 

+572 

+0.9270105  +0.9278281 

-208 

+0.4021439 

+0.4024984 

+327 1 

16 

0.0889819 

0.0805489 

581 

0.9285800   0.9292662 

200 

0.4028245 

0.4031221 

331 

17 

0.0721095 

0.0636651 

590 

0.9298867   0.9304413 

192 

0.4033913 

0.4036319 

336 

18 

0.0552158 

0.0467625 

599 

0.9309301  ;  0.9313529 

184 

0.4038439 

0.4040274 

340 

19 

0.0383057 

0.0298461 

607 

0.9317098   0.9320006 

175 

0.4041822 

0.4043086 

344 

20 

+0.0213842 

+0.0129208 

+616 

+0.9322254  +0.9323841 

-166 

+0.4044062 

+0.4044753 

+348 

21 

+0.0044564 

-0.0040083 

624 

0.9324767   0.9325032 

156 

0.4045157 

0.4045275 

352 

22 

-0.0124728 

0.0209361 

632 

0.9324637   0.9323581 

146 

0.4045106 

0.4044651 

356 

23 

0.0293980 

0.0378574 

640 

0.9321864   0.9319488 

136 

0.4043910 

0.4042883 

360  j 

24 

0.0463139 

0.0547669 

648 

0.9316451 

0.9312757 

.  126 

0.4041570 

0.4039971 

364. 

25 

-0.0632156 

-0.0716596 

+656 

+0.9:«)8403 

+0.9303394 

-115 

+0.4038086 

+0.4035917 

+368 

26 

0.0800982 

0.0885307 

663 

0.i»297726 

0.9291404 

104 

0.4033461 

0.40:«)723 

372; 

27 

0.0969566 

0.1053751 

670 

0.9284426;  0.9276793 

92 

0.4027698 

0.4024391 

376 

28 

0.1137859 

0.1221881 

677 

0.9268508 

0.9259570 

81 

0.4020799 

0.4016925 

380 

29 

0.1305815 

0.1389653 

684 

0.9249982 

0.9239744 

69 

0.4012768 

0.4008329 

383 

30 

-0.1473392 

-0.1557023 

+691 

+0.9228857 

+0.9217324 

-  57 

+0.4003608 

+0.3998606 

+387 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT, 

Date. 

X 

True  BquiDox. 

Redac. 

to 
Mean 
Eq'xof 
Jan.  0. 

Y 

True  Eqainox. 

Redac. 

to 
Mean 
Eq'xof 
Jan.  0. 

z 

True  Eqainox. 

Kadne. 

to 
Meu 
Eq'xof 
Jsn.O. 

Ifoon.            Midnight. 

Noon. 

Noon.        j  Midnight 

Noon. 

Noon. 

Midnight 

Noon. 

July  1 

-0.1640544 

-0.1723944 

+697 

+0.9205145 

+0.9192320 

-  44 

+0.3993323 

+0.3987760 

+391 

2 

0.1807221 

0.1890368 

703 

0.9178852 

0.9164740 

:32 

0.3981917 

0.3975795 

395' 

3 

0.1973379 

0.2056251 

709 

0.9149986 

0.9134593 

19 

0.3969394 

0.:3962715 

398 

4 

0.2138975 

0.22215.50 

714 

0.91185.58 

0.9101890 

-  6 

0.3955758 

0.3948625 

402 

5 

0.2.303969 

0.2:J86227 

719 

0.9084581 

0.9066642 

+  7 

0.3941014 

0.3933228 

406 

6 

-0.246^319 

-0.25502:39 

+724 

+0.9048063 

+0.9028856 

+  20 

+0.:3926166 

+0.3916830 

+410 

7 

0.2631981 

0.2713540 

728 

0.9009010 

0.89885:36 

34 

0.3908219 

0.3899336 

413 

8 

0.2794910 

0.2876087 

732 

0.8967431 

0.8945697 

48 

0..3890176 

0.3880746 

417 

9 

0.2957064 

0.3037837 

736 

0.8923336 

0.8900348 

63 

0.3871041 

0.3861067 

420 

10 

0.3118400 

0.3198747 

740 

0.8876736 

0.8852499 

77 

0.3850820 

0..3840304 

424 

11 

-0.3278873 

-0.3358772 

+743 

+0.8827640 

+0.8802159 

+  92 

+0.-3829517 

+0.3818461 

+427 

12 

0.34-38438 

0.3517867 

746 

0.8776059 

0.8749339 

107 

0.3807136 

0.3796543 

430 

13 

0.3597051 

0.3675986 

749 

0.8722003 

0.8694049 

122 

0.3783682 

0.3771555 

433 

14 

0.3754665 

0.3833083 

751 

0.8665481 

0.8636300 

137 

0.3759161 

0.3746502 

436 

15 

0.3911232 

0.3989109 

753 

0.8606506 

0.8576105 

153 

0.3733578 

0.3720390 

439 

16 

-0.4066705 

-0.4144018 

+755 

+0.8545095 

+0.a5i:3480 

+168 

+0.37069.39 

+0.3693226 

+442 

17 

0.4221039 

0.4297764 

756 

0.8481261 

0.8448440 

184 

0.:3679250 

q.3665016 

445 

18 

0.4374187 

0.4450302 

757 

0.8415019 

0.8381002 

200 

0.:3650519 

0.3635765 

448 

19 

0.4526103 

0.4601583 

758 

0.8346:388 

0.8311185 

216 

0.3620753 

0.3605484 

451 

20 

0.4676733 

0.4751561 

759 

0.8275390 

0.8239010 

232 

0.3589960 

0.35741^ 

464 

21 

-0.4826046 

-0.4900189 

+760 

+0.8202045 

+0.8164499 

+248 

+0.3658150 

+0.3641866 

+467 

22 

0.497.3982 

0.5047422 

758 

0.8126374 

0.8087673 

264 

0..352533I 

0.3508546 

460 

23 

0.5120501 

0.5193216 

756 

0.8048398 

0.8008554 

281 

0..3494512 

0.34742:30 

463 

24 

0.5265559 

0.5337527 

755 

0.7968141 

0.7927167 

297 

0.3456703 

0.3438931 

466 

25 

0.5409113 

0.5480313 

753 

0.78856:32 

0.7843541 

314 

0.3420916 

0.3402660 

469 

26 

-0.5551122 

-0.56216.33 

+7Sl 

+0.7800898 

+0.7757704 

+330 

+0.3384163 

+0.3365428 

+472 

27 

0.5691544 

0.5761148 

748 

0.7713964 

0.7669679 

347 

0.3346454 

0.3327245 

474 

28 

0.5830342 

0.5899121 

745 

0.7624855 

0.7579493 

363 

0.:3307800 

0.3288123 

477 

29 

0.5967482 

0.6035419 

741 

•  0.7533599 

0.7487174 

380 

0.3268213 

0.3248074 

479 

30 

0.6102930 

0.6170006 

737 

0.7440223 

0.7392750 

396 

0.3227705 

0.3207110 

482 

31 

-0.6236646 

-0.6302842 

+7:}3 

+0.7344758 

+0.7296251 

+413 

+0.3186289 

+0.3165243 

+484 

Aug.  1 

0.6368590 

0.643:^888 

728 

0.7247232 

0.7197704 

429 

0.314.3976 

0.3122487 

487 

'   2 

0.6498729 

0.6563112 

723 

0.7147071 

0.7097134 

446 

0.3100780 

0.3078854 

489 

3 

0.6627031 

0.6690484 

718 

0.7046098 

0.6994566 

462 

0.3056712 

0.3034:354 

491 

4 

0.6753465 

0.6815971 

712 

0.6942541 

0.6890026 

479 

0.3011782 

0.2988997 

493 

5 

-0.6877996 

-0  6939537 

+706 

+0.6a37025 

+0.6783541 

+496 

+0.2966001 

+0.2942796 

+495 

6 

0.7000589 

0.7061148 

699 

0.6729579 

0.6675139 

513 

0.2919:383 

0.2895764 

497 

7 

0.7121209 

0.7180770 

692 

0.6620227 

0.6564844 

530 

0.2871940 

0.2847913 

499 

8 

0.7239824 

0.7298:^68 

685 

0.6508995 

0.6452683 

547 

0.282:3683 

0.2799253 

500 

9 

0.73.56308 

0.74i:J908 

677 

0.6:395912 

0.6338685 

564 

0.2774623 

0.2749796 

51)2 

10 

-0.7470896 

-0.7527356 

+669 

+0.6281006  1  +0.6222879 

+580 

+0.2724773 

+0.2699666 

+503 

11 

0.7583284 

0.7638676 

661 

0.6164:307  1  0.6105295 

596 

0.2674147 

0.2648547 

505 

12 

0.7693527]  0.7747832 

652 

0.6045845 

0..598596I 

612 

0.2622758 

0.2596781 

606 

13 

0.7801588 j  0.7854788 

643 

0.5925647 

0.5864907 

628 

0.2570618 

0.2544270 

508 

14 

0.7907428 

0.7959506 

633 

0.580.3745 

0.5742166 

,  044 

0.2517740 

0.2491028 

609 

15 

-0.8011014 

-0.80619.53 

+623 

+0.5680174 

+0.561777.3 

+660 

+0.2464138 

J  0.2437071 

+610 
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4 

FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Datew 

X 

Tme  Eqainox. 

Bedao. 

to 
Mean 
Eq-xof 
Jan.O. 

Y 

Trne  Eqainox. 

Redac. 

to 
Mean 
Eq'xof 
Jan.O. 

z 

Troe  Eqainox. 

Redna 

to 
Mean 
Eq'xof 
Jan.O. 

Noon. 

Midnight. 

Nofm. 

No<m. 

Midnight, 

No<m. 

Notm. 

Midnight. 
+0.2388413 

Noon. 

Aug.  16 

-0.8112:515 

-0.8168098 

+613 

+0.5554968 

+0.5491763 

+  675 

+0.2409888 

+511 

17 

0.8211297 

0.8859907 

608 

0.5428163 

0.5.364172   690 

0.2354825 

0.2327070 

512 

18 

0.8307984 

0.8355345 

591 

0.5899795 

0.5235037 

705 

0.2299146 

0.2271058 

513 

19 

0.8402165 

0.B44a388 

.580 

0.5169903 

0.5104399 

720 

0.2242806 

0.2814393 

514 

80 

0.8493991 

0.8538990 

568 

0..5038528 

0.4972297 

7.35 

0.2185820 

0.2157091 

5151 

21 

-0.8583373 

-0.86271:^9 

+556 

+0.4905709 

+0.4a3877l  '  +  750 

+0,2128207 

+0.2099171 

+516 

28 

0.8670282 

0.8712801 

543 

0.4771487 

0.4703862   764 

0.2069984 

0.2040649 

516 

23 

0.8754698 

0.8795952 

530 

0.4635908 

0.456761 1  1   778 

0.2011168 

0.1981544 

516 

24 

0.8836579 

0.8876568 

517 

0.44989<)4 

0.4430059 1   792 

0.1951778 

0.1921874 

517 

25 

0.8915919 

0.8954627 

503 

0.4360807 

0.4891247   806 

0.1891832 

0.1861656 

517 

26 

-0.8992690 

-0.9030108 

+489 

+0.4881388 

+0.4151217  +  819 

+0.1831.347 

+0.1800907 

+517 

27 

0.9066875 

0.9102991 

475 

0.4080758 

0.4010008 

8.33 

0.1770:3:?9 

0.173<)644 

517 

28 

0.9138453 

0.9173858 

461 

0.3938974 

0.3867660 

846 

0.1708826 

0.1677887 

517 

29 

0.9807404 

0.9840889 

447 

0.3796071 

0..37242I5 

859 

0.1646828 

0.1615653 

517 

30 

0.9273710 

0.9.305865 

438 

0.3652092 

0.3579712   871 

0.1.584:562 

0.1552959 

516 

31 

-0.93.373.52 

-0.9368169 

+417 

+0.3507075 

+0.:34.34I9I 

+  884 

+0.1,521444 

+0.1489822 

+516 

Sept.  1 

0.9398313 

0.9487784 

401 

0.3.361060 

0.3287692 

896 

0.1458094 

0.1426262 

515 

2 

0.9456578 

0.9484695 

385 

0.3214088 

0.3140255 

908 

0.1394329 

0.1362296 

515 

3 

0.9518131 

0.9,5.38884 

.368 

0.3066195 

0.2991916 

920 

0.1330164 

0.1297939 

514 

4 

0.9564953 

0.9590334 

352 

0.2917418 

0.2842712 

932 

0.1265617 

0.123.3207 

513 

5 

-C.9615087 

-0.9639088 

+335 

+0.27r./97 

+0.2692684 

+  943 

+0.1200706 

+0.1168120 

+512 

6 

0.9662337 

0.9684950 

318 

0.<46 17373 

0.2541872 

954 

0.1135447 

0.1102694 

511 

7 

0.9706866 

0.9788088 

.301 

0.2466185 

0.2390316 

964 

0.10698.58 

0.10:56945 

510 

8 

0.9748596 

0.9768406 

864 

0.2314271 

0.22380,54 

974 

0.1003955 

0.0970892 

509 

9 

0.9787510 

0.9805906 

866 

0.2161672 

0.2085129 

984 

0.0937756 

0.0904553 

507 

10 

-0.9883591 

-0.9840564 

+848 

+0.2008431 

+0.1931584 

+  994 

+0.0871281 

+0.08:57947 

+506 

11 

0.9856888 

0.9872:^64 

830 

0.1854.593 

0.1777464 

1003 

0.0804549 

0.0771093 

504 

12 

0.9887188 

0.9901'.>92 

818 

0.1700204 

0.1688816 

1012 

0.0737579 

0.0704011 

502 

13 

0.9914675 

0.9987:J35 

193 

0.1545.307 

,0.1467688 

1021 

0.0670389 

0.0636718 

500 

14 

0.9939870 

0.9950479 

174 

0.1389946 

0.1318106 

1030 

0.0602997 

0.0569233 

498 

15 

-0.9960960 

-0.9970710 

+1.55 

-M).1234168 

+0.1156137 

4-1038 

+0.0535424 

+0.0501578 

+496 

16 

0.9979730 

0.9988017 

\m 

0.1078020 

0.0999883 

1046 

0.0467692 

0.04.33773 

494 

17 

0.9995571 

1.0008:W2 

117 

0.0921,553 

0.0843214 

1053 

0.0399820 

0.0365838 

492 

18 

1.0008479 

1.00138:38 

97 

0.0764814 

0.0686359 

1060 

0.0331829 

0.0297795 

490 

19 

1.0018450 

1.0022:533 

78 

0.0607855 

0.0529308 

1066 

0.0263741 

0.0289667 

487 

20 

-1.0085480 

-1.0087890 

+  58 

+0.0450724 

+0.03721 10 

+  1073 

+0.0195577 

+0.0161474 

+484 

21 

1.0089.568 

1.00:J0497 

38 

0.0293471 

0.0214814 

1079 

0.01273.58 

0.00938:J6 

481 

22 

1.00.3069.3 

1.00.30152 

+  18 

+0.01.36144 

+0.00.57468 

1085 

+0.0059106 

+0.0024975 

478 

23 

1.0088873 

1.0086857 

-  3 

-0.0021209 

-0.0099880 

1091 

-0.00091,58 

-0.0043888 

475 

24 

1.0084104 

1.0020616 

83 

0.0178.541 

0.0257185 

1096 

0.0077415 

0.0111.534 

472 

1     25 

-1.0016398 

-1.00114:53 

-  44 

-0.03:55807 

-0.0414400 

+1101 

-0.0145645 

-0.0179743 

+468 

>     26 

1.0005740 

0.9999318 

64 

0.0492960 

0.057 I4H0 

1106 

0.0213827 

0.0247893 

465 

27 

0.9998151 

0.99842,57 

85 

0.0649954 

0.0728.379 

1110 

0.0281941 

0.0315965 

461 

28 

0.99756:^1 

0.9966878 

106 

0.0806746 

0.0885052 

1114 

0.0349967 

0.0383940 

457 

29 

0.9956183 

0.9945363 

187 

0.0963289 

0.1041453 

1118 

0.0417885 

0.0451797 

453 

30 

-0.9933813 

-0.9981535 

-148 

-0.1119537 

-0.11975.39 

+1121 

-0.0465675  -0.0519516 

+449 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Redac. 

to 
Mean 
Eq'xof 
Jaii.0. 

Ifoon. 
-  169 

Y 

True  Eqaiuox. 

Redac. 

to 
Mean 
Eq'xof 
Jan.  0. 

Noon. 

z 

True  Equinox. 

Itodne. 

to 
Meu 
Kq'xof 
Jan.O. 

yoon. 

Midnight. 
-0.9894794 

Noon. 

Midnight 

Noon. 

Midnight 

Noon. 
+445. 

Oct.   1 

-0.9908528 

-0.1275449 

-0.1353268 

-1-1124 

-0.0553318 

-0.0,587079 

2 

0.98803:^3 

0.9865146 

190 

O.I4:i0986 

0.1508601  ;  1127 

0.0620797 

0.0654469 

441  1 

3 

0.9849232 

0.9832594 

212 

0.1586106 

0.1663496 

1I2<) 

0.0688094 

0  0721668 

436 

4 

0.9815230!  0.9797144 

233 

0.1740765 

0.1817907 

1131 

0.0755189 

0.0788655 

432 

5 

0.9778333 

0.97.58802 

255 

0.1894916 

0.1971788 

1132 

0.0822063 

0.0855411 

427  1 

6 

-0.9738549 

-0.9717576 

-  277 

-0.2048516 

-0.2125097 

-H1.33 

-0.0888696 

-0.0921916 

+422 

7 

0.9695884 

0.967.3472 

299 

0.2201.523 

0.2277791  1  \VM 

0.0955069 

0.0988152 

417 

8 

0.9650;)44 

0.9626496 

320 

0.2:J5:«93 

0.2429824 

1135 

0.1021 165 

0.1054102 

412 

9 

0.9601934 

0.9576656 

342 

0.2505579 

0.2581149 

1135 

0.1086963 

0.1119744 

406 

10 

0.9550665 

0."9523961 

364 

0.2666533 

0.2731721 

1135 

0.1152443 

0.11850.57 

401 

11 

-0.9496547 

-0.9468422 

-  :586 

-0.2806710 

-0.2881492 

+1134 

-0.1217585 

-0.1250022 

+395 

V2 

0.9439589 

0.9410048 

408 

0.2956062 

0.3030414 

1133 

0.1282369 

0.1314620 

389 

13 

0.9379801 

0.9348850 

430 

0.3104.541 

0.3178439 

1132 

0.1346775 

0.1378830 

383 

14 

0.9317197 

0.9284845 

452 

0.:)252100 

0.3:^25520 

1131 

0.14107^3 

0.1442631 

377 

15 

0.9251795 

0.9218050 

474 

0.3:598691 

0.3471608 

1129 

0.1474372 

0.1506002 

371 

16 

-0.9183612 

-0.9148482 

-  496 

-0.3544264 

-0.3616655 

+1127 

-0.1537520 

-0.1668922 

+365 

17 

0.9112663 

0.9076159 

518 

0.:J688771 

0.3760613 

1125 

0.1600206 

0.1631370 

358 

18 

.0.9038969!  0.9001102 

540 

0.:i832l68 

0.390.1435 

1122 

0.1662412 

0.1693328 

352 

19 

0.8962554  ■  0.8923334 

563 

0.3974406 

0.4045075 

1119 

0.1724118 

0.1754776 

345 

20 

0.8883442 

0.8842882 

585 

0.4115437 

0.4185486 

1116 

0.1785303 

0.1815693 

338i 

21 

-0.8801658 

-0.8759771 

-  607 

-04255217 

-0.4324625 

+  1112 

-0.1845946 

-0.1876059 

+331 

22 

0.8717226 

0.8674025 

629 

0.4393703 

0.4462449 

1108 

0.1906029 

0.1935855 

324 

23 

0.8630173 

0.8585672 

651 

0.4530854 

0.4598916 

1103 

0.196.5533 

0.1995063 

317 

24 

0.8540527 

0.8494741 

673 

0.4666628 

0.4733985 

1098 

0.2024441 

0.205,3665 

310 

25 

0.8448317 

0.8401259 

695 

0.4800983 

0.4867615 

1093 

0.2082733 

0.2111643 

302 

26 

-0.a353570 

-0.830.5254 

-  717 

-0.493:?879 

-0.4999768 

+1087 

-0.2140392 

-0.2168979 

+294 

27 

0.8256316 

0.8206757 

7:?9 

0.5065278 

0.51.50405 

1081 

0.2197401   0.2225657 

286 

28 

0.8156584 

0.8105797 

761 

0.5195143 

0.5259489 

1075 

0.2253744 

0.2281660 

278 

29 

0.8054402 

0.8002402 

783 

0..5323438 

0.5386984 

1068 

0.2309404 

,0.2336973 

270 

30 

0.7949800 

0.7896602 

805 

0.5450124 

0.5512852 

1061 

0.2364:566 

0.2391579 

262 

31 

-0.7842809 

-0.7788426 

-826 

-0.5575163 

-0.5637055 

+1053 

-0.2418612 

-0.2445462 

+254 

Nov.  1 

0.7733457 

0.7677903 

848 

0.569^521 

■  0.5759560 

1045 

0.2472127 

0.2498606 

246 

2 

0.7621771 

0.7565062 

870 

0.5820165 

0.5880333 

1037 

0.2.524896 

0.2560996 

/237 

3 

0.7507781 

0.7449031 

892 

0.5940058 

0.5999336 

1029 

0.2576904 

0.2602617 

2291 

4 

0.7391516 

o.73:)25:}9 

913 

0.6058163 

0.6116533 

1020 

0.2628135 

0.2653454 

220 

5 

-0.7273005 

-0.7212916 

-  935 

-0.6174442 

-0.6231886 

+1010 

-0.2678573 

-0.2703490 

+211 

6 

0.7152277 

0.7091092 

956 

0.6288859 

0.6345358 

1001 

0.2728202 

0.2752709 

•  202 

7 

0.7029364 

0.6iH)7100 

978 

0.6401378 

0.6456913 

991 

0.2777007 

0.2801095 

1931 

9 

0.6904301   0.6840976 

999 

0.6511959 

0.6566510 

980 

0.2824971 

0.2848633 

184! 

9 

0.6777125   0.6712755 

1020 

0.6620563 

0.6674112 

969 

0.2872078 

0.2895305 

175 

10 

-0.6647870  -0.6582473 

-1041 

-0.6727153 

-0.6779682 

+  958 

-0.2918311 

-0.2941096 

+165 

11 

0.6516570;  0.6450164 

1062 

0.6831093 

0.6883184 

946 

0.2963657 

0.2985992 

156 

12 

0.6:}8326l   0.631.5866 

1083 

0.69:54148 

0.6984582 

934 

0.:5008099 

0.3029977 

146 

13 

0.6247985   0.6179622 

1104 

0.7034480 

0.7083839 

J>22 

0.3051622 

0.3073034 

137 

14 

0.611078:1 !  0.6041473 

1125 

0.7132653 

0.7180920 

909 

0..3094209 

0.3115148 

127 

15 

-0.5971697  -0.5901461 

-1146 

-0.7228633 

-0.7275791 

+  896 

-0.3135846 

-0.3156305 

+117 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

D»te. 

X 

Trae  Equinox. 

Redao. 

to 
Mean 
Eq'xof 
Jan.O. 

Xoon. 

Y 

True  Rqaiiiox. 

Reduo. 

to 
Mean 
Eq'xof 
Jan.O. 

Noon. 
+882 

z 

True  Kqainox. 

Redno. 

to 
Mean 
Eq'xof 
JaD.O. 

Noon. 
+107 

Noon. 

Midnight 

Noon. 

Midnight. 
-0.7368422 

Noon. 
-0.3176520 

Midnight 
-0.3196492 

Nov.  16 

-0.5830771 

1 
-0.5759632  -1166 

-0.7322388 

17 

0.5688051 

0.5616032   1186 

0.7413888 

0.7458782 

868 

0.:}2162I7 

0.32:15695 1   97 

18 

0.5543582 

0.5470708 1  1206 

0.7503100 

0.7546839 

854 

0.325492:^ 

0.3273900  1   87 

19 

0.5397414 

0.532.3708   1226 

0.7589994 

0.7632564 

839 

0.3292625 

0.331  I01K5    77 

20 

0.5249595 

0.5175080 

1245 

0.7674.543 

0.7715930 

824 

0.3329310 

0.3347268 

66 

21 

-0.5100171 

-0.5024871 

-1264 

-0.7750719 

-0.7796910 

+808 

-0.3364965 

-0.3382404 

+  561 

22 

0.4949188 

0.4873127 

1283 

0.7836498 

0.7875483 

792 

0.3399580 

0.3416495;   45 

23 

0.4796694 

0.4719896 

1302 

0.7913860 

0.7951627 

775 

0.3433145 

0.3449532    34 

24 

0.4642738 

0.4565228 

1321 

0.7988782 

0.8025321 

758 

0.3465653 

0.3481507    23 

25 

0.4487371 

0.4409172 

1339 

0.8061243 

0.8096543 

740 

0.3497093 

0.3512409    12 

1 

26 

-0.43306.38 

-0.4251775 

-1357 

-0.8131221 

-0.8165272 

+722 

-0.3527454 

-0.3542227 

+  1 

27 

0.4172587 

0.4093082 

1375 

0.8198696 

0.8231489 

704 

0.35.56726 

0.3570953 

-  10 

28 

0.4013264 

0  3933140 

1393 

0.826:^650 

0.8295176 

685 

0.3584904 

0..3698581 

21 

29 

0.3852715 

0.3771995 

1410 

0.8:^26065 

0.8356314 

666 

0.3611980 

0.3625103 

32 

30 

0.3690986 

0.3609692 

1427 

0.8:^921 

0.8414885 

646 

0.3637945 

0.3650509 

43 

Dec.  1 

-0.3528121 

-0..3446277 

-1444 

-0.8443202 

-0.8470871 

+626 

-0.3662790  -0.3674791 

-  54 

2 

0.3364167 

0.3281797 

1461 

0.8497890 

0.8524255 

606 

0.3686509;  0.3697943 

65 

3 

0.3199172 

0.3116300 

1477 

0.8549966 

0.8575018 

585 

0.3709093 

0.3719957 

76 

4 

0.30.%3I84 

0.2949832 

1493 

0.8.599412 

0.8623143 

564 

0.3730536 

0.3740827 

87 

5 

0.2866249 

0.2782441 

1509 

0.8646210 

0.8668611 

543 

0.3750831 

0.3760545 

98 

6 

-0.2698414 

-0.2614173 

-1524 

r-0.8690343 

-0.8711405 

+521 

-0.3769969  -0.3779102;  -110 

7 

0.2529726 

0.2445079 

1538 

0.8731793 

0.8751507 

499 

0.3787944  i  0.3796492  i   121 

8 

0.2360238 

0.2275211 

1552 

0.8770542 

0.8788899 

476 

0.3804749'  0.3812709'   133 

9 

0.2190004 

0.2104625 

1566 

0.8806572 

0.8823563 

453 

0.3820375   0.3827744    144 

10 

0.2019079 

0.19*33374 

1580 

0.8839867 

0.8855485 

429 

0.3834816;  0.3841591  i   156 

II 

-0.1847514 

-0.1761508 

-1593 

-0.8870415 

-0.8884655 

+405 

-0.3848067  '  -0.3854245  -167  1 

12 

0.1675360 

0.1589080 

1606 

0.8898204 

0.8911060 

380 

0.3860123   0.3865701  ,   179 

13 

0.1502671 

0.1416146 

1619 

0.692:J22I 

0.8934686 

355 

0.:W70978   0.3875953    191 

14 

0.1329507 

0.1242766 

1631 

0.8945453 

0.8955522 

330 

0.3880625   0.3884905;   203 

15 

0.1155927 

0.1069000 

1642 

0.8964890 

0.8973560 

305 

0.3889061   0.3892825   214 

16 

-0.0981939 

-0.08949«4 

-1653 

-0.8981528 

-0.8988796 

+279 

-0.3896284-0.3899441   -226 

17 

0.0807748 

0.0720532 

1664 

0.8995364 

0.9001229 

253 

0.3902293  1  0.3904841    238 1 

18 

0.06.33259 

0.0545942 

1675 

0.9006391 

0.9010852 

226 

0.3907084  !  0.3909022   250 

19 

0.0458584 

0.0371196 

1684 

0.9014607 

0.9017661 

199 

0.3910655   0.3911983!   262 1 

20 

0.0283782 

0.0196352 

1693 

0.9020010 

0.9021657 

172 

0.3913006  1  0  3913724   273! 

21 

-0.0108909 

-0.0021464 

-1702 

-0.9022600 

-0.9022841 

+145 

-0.3914137  1  -0.3914245  '  -285  ! 

22 

•1^.006.0980 

+0.015.3416 

1710 

0.9022379 

0.9021217 

117 

0.3914047'  0.3913546   297, 

23 

0.0240S36 

0.03*28234 

1717 

0.9019353 

0.9016790 

89 

0.3912738   0.3911628 j   309 

24 

0.0415604 

0.0502937 

1724 

0.901:^526 

0.9009563 

60 

0.3910212  ,  0.:)908494  1   320 

25 

0.0590228 

0.0077470 

1731 

0.9004900 

0.8999540 

31 

0.3906472  1  0.3904147   332 

1         1 

26 

40.0764655 

+0.0851780-1737 

-0.8993480 

-0.8986727 

+  2 

-0.3901519  -0.3898589  -343 

27 

0.0938835 

0.1025816   1742 

0.8979277 

0.8971132 

-  27 

0.3895356  i  0.3891821  1   355  ! 

28 

0.1112716 

0.1199527   1746 

0.8962294 

0.895*2761 

57 

0.3887984   0.3883846 ,   366 

29 

0.1286244 

0.1372861  1  1751 

0.8942535 

0.893I6I6 

87 

0.3879407,  0.3874668]   378 

30 

0.1459370 

0.1545708   1755 

0.8920005 

0.8907703 

117 

0.3869629   0.3864290   390 

31 

+0.1632047 

+0.1718201  -1758 

-0.8894711 

-0.8881031 

-147 

-0.3858652  -0.3852715  -402 

32 

+0.1804225 

+0.1890111  -1760 

M).8866663 

-0.8851609 

-178 

-0.3846478  !  -0.3839945  i  -414 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

i>»y 

JANUARY. 

Day 

FEBRUARY. 

Bay 

MABCH. 

of 

1 

of 

of 

I 

Month. 
1.0 

Trae  Longitude. 

Latitude. 

Month. 

True  Longitude. 

LaUtudo. 

Month. 

True  Longitude. 

Latitude,  j 

359  48  23.7 

—2  38'l5.'4 

1.0 

O         1          II 

44  2  46.8 

-5  7  32.'4 

1.0 

52*  41  48.3 

+5  15  42.0 

1.5 

5  43  41.2 

3  4  55.9 

1.5 

50  16  52.0 

5  14  5.3 

1.5 

58  54  37.9 

5  16  59.2 

2,0 

11  40  52.0 

3  29  44.7 

2.0 

56  36  7.7 

5  16  56.9 

2.0 

65  11  5L1 

5  14  30.9 

2.5 

17  40  36.4 

3  52  26.1 

2.5 

63  1  3.6 

5  15  55.7 

2.5 

71  33  57.5 

5  8  10.4 

3.0 

23  43  33.9 

4  12  44.0 

3.0 

69  32  5.5 

5  10  51.6 

3.0 

78  1  25.3 

4  57  52.7 

3.5 

29  50  22.1 

—4  30  22.4 

3.5 

76  9  34.1 

—5  1  36.1 

3.5 

84  34  40.3 

—4  43  34.6 

4.0 

36  1  36.1 

4  45  4.8 

4.0 

82  53  43.9 

4  48  3.9 

4.0 

91  14  5.9 

4  25  15.!> 

4.5 

42  17  47.8 

4  56  34.9 

4.5 

89  44  41.7 

4  30  13.3 

4.5 

97  59  59.9 

4  2  59.8 

5.0 

48  39  24.6 

5  4  36.9 

5.0 

96  42  25.7 

4  8  7.2 

5.0 

104  52  35.4 

3  36  53.5 

5.5 

55  6.48.5 

5  8  55.4 

5.5 

103  46  44.7 

3  41  54.2 

5.5 

111  51  58.1 

3  7  9.2 

6.0 

61  40  15.2 

-5  9  16.6 

6.0 

110  57  17.7 

—3  11  49.3 

6.0 

118  58  5.0 

—2  34  4.5 

6.5 

68  19  53.1 

5  5  28.9 

6.5 

118  13  33.4 

2^  14.4 

6.5 

126  10  44.1 

1  58  3.8 

7.0 

75  5  42.4 

4  57  23.4 

7.0 

125  34  50.7 

2  1  38.6 

7.0 

133  29  32.3 
140  53  55.5 

1  19  37.5 

7.5 

81  57  35.0 

4  44  55.2 

7.5 

133  0  19.7 

1  22  37.9 

7.5 

— 0  39  22.7 

8.0 

88  55  13.8 

4  28  4.3 

8.0 

140  29  2.8 

0  41  54.3 

8.0 

148  23  8.7 

+0  1  57.6 

8.5 

95  58  13.0 

-4  6  56.3 

8.5 

147  59  57.4 

-0  0  14.4 

8.5 

155  56  16.4 

+0  43  35.9 

9.0 

103  5  59.0 

3  41  42.9 

9.0 

155  31  57.3 

+0  41  32.3 

9.0 

163  32  13.8 

1  24  41.6 

9.5 

110  17  51.1 

3  12  42.5 

9.5 

163  3  55.2 

1  22  35.6 

9.5 

171  9  49.0 

2  4  23.5 

10.0 

117  33  3.4 

2  40  20.3 

10.0 

170  34  45.8 

2  2  6.8 

10.0 

178  47  46.0 

2  41  51.8 

10.5 

124  50  46.2 

2  5  7.3 

10.5 

178  3  27.6 

2  39  20.6 

10.5 

186  24  46.9 

3  16  20.5 

11.0 

132  10  7.5 

—1  27  40.1 

11.0 

ia5  29  5.2 

+3  13  36.8 

11.0 

193  59  35.6 

+3  47  9.7 

11.5 

139  30  16.2 

0  48  39.2 

11.5 

192  50  50.5 

3  44  21.5 

11.5 

201  31  0.9 

4  13  46.9 

12.0 

146  50  22.6 

-0  8  47.6 

12.0 

200  8  3.9 

4  11  7.7 

12.0 

208  57  58.8 

4  35  48.2 

12.5 

154  9  40.9 

+0  31  10.5 

12.5 

207  20  14.9 

4  33  35.8 

12.5 

216  19  35.4 

4  52  58.1 

13.0 

161  27  30.2 

1  10  31.5 

13.0 

214  27  1.7 

4  51  33.0 

13.0 

223  35  7.6 

5  5  9.6 

13.5 

168  43  15.2 

+1  48  34.1 

13.5 

221  28  11.1 

+5  4  52.7 

13.5 

230  44  4.2 

+5  12  23.4 

14.0 

175  56  26.5 

2  24  39.6 

14.0 

228  23  37.9 

5  13  34.0 

14.0 

237  46  6.0 

5  14  46.2 

14.5 

183  6  41.0 

2  58  13.8 

14.5 

235  13  23.4 

5  17  40.7 

14.5 

244  41  4.6 

5  12  30.2 

15.0 

190  13  41.2 

3  28  46.8 

15.0 

241  57  34.9 

5  17  20.6 

15.0 

251  29  1.8 

5  5  51.3 

15.5 

197  17  15.0 

3  55  53.8 

15.5 

248  36  24.0 

5  12  44.4 

15.5 

258  10  8.0 

4  55  8.0 

16.0 

204  17  14.7 

+4  19  14.7 

16.0 

255  10  5.9 

+5  4  5.5 

16.0 

264  44  41.1 

+4  40  40.5 

16.5 

211  13  36.1 

4  38  34.4 

16.5 

261  38  58.5 

5  51  39.1 

16.5 

271  13  4.2 

4  22  50.5 

17.0 

218  6  18.0 

4  53  42.4 

17.0 

268  3  21.2 

4  35  42.0 

17.0 

277  35  45.0 

4  1  59.3 

17.5 

224  55  21.5 

5  4  32.3 

17.5 

274  23  34.4 

4  16  31.9 

17.5 

283  53  13.9 

3  38  28.6 

18.0 

231  40  48.8 

5  11  1.9 

18.0 

280  39  56.9 

3  54  27.6 

18.0 

290  6  3.1 

3  12  40.0 

l'-.5 

238  22  42.9 

+5  13  12.8 

18.5 

286  52  55.1 

+3  29  48.6 

18.5 

296  14  45.6 

-f2  44  54.5 

19.0 

245  1  7.4 

5  11  9.5 

19.0 

293  2  42.8 

3  2  54.9 

19.0 

302  19  54.2 . 

2  15  32.8 

19.5 

251  36  5.9 

5  5  0.0 

19.5 

299  9  41.4 

2  34  6.9 

19.5 

308  22  1.2 

1  44  55.0 

20.0 

258  7  41.5 

4  54  55.2 

20.0 

305  14  9.2 

2  3  45.5 

20.0 

314  21  37.5 

1  13  21.4 

20.5 

264  35  57.8 

4  41  8.1 

20.5 

311  16  23.4 

1  32  11.7 

20.5 

320  19  12.5 

0  41  11.5 

21.0 

271  0  57.6 

-M  23  54.4 

21.0 

317  16  40.7 

4-0  59  46.5 

21.0 

326  15  13.5 

+0  8  44.8 

21.5 

277  22  44.3 

4  3  31.4 

21.5 

323  15  17.0 

+0  26  51.0 

21.5 

332  10  5.9 

—0  23  39.6 

22.0 

283  41  21.1 

3  40  18.3 

22.0 

329  12  27.5 

—0  6  14.1 

22.0 

338  4  12.9 

0  55  42.5 

22.5 

289  56  52.1 

3  14  35.7 

22.5 

335  8  27.6 

0  39  8.1 

22.5 

343  57  55.8 

1  27  5.1 

23.0 

296  9  22.4 

2  46  45.0 

23.0 

341  3  32.3 

1  11  31.1 

23.0 

349  51  33.9 

1  57  29.0 

2:^.5 

302  18  58.1 

+2  17  8.1 

23.5 

346  57  57.0 

—1  43  3.7 

23.5 

355  45  24.6 

—2  26  36.0 

24.0 

308  25  47.0 

1  46  7.5 

24.0 

352  51  57.7 

2  13  27.0 

24.0 

1  39  43.8 

2  54  8.6 

24.5 

.314  29  58.6 

1  14  6.1 

24.5 

358  45  51.1 

2  42  23.3 

24.5 

7  34  46.2 

3  19  49.7 

25.0 

320  31  44.7 

0  41  25.3 

25.0 

4  39  54.8 

3  9  35.6 

25.0 

13  30  45.3 

3  43  23.3 

2.->.5 

326  31  19.1 

+0  8  27.1 

25.5 

10  34  27.8 

3  34  47.6 

25.5 

19  27  54.3 

4  4  34.0 

1  26.0 

332  28  58.0 

—0  24  27.8 

26.0 

16  29  50.6 

—3  57  44.3 

26.0 

25  26  25.9 

—4  23  7.6 

1  26.5 

3;i8  25  C.2 

0  56  59.3 

26.5 

22  26  24.9 

4  18  11.3 

26.5 

31  26  32.9 

4  38  50.9 

1  27.0 

344  19  46.9 

1  28  48.2 

27.0 

28  24  34.5 

4  35  55.2 

27.0 

37  28  28.5 

4  51  31.9  . 

1  27.5 

:J50  13  41.9 

1  59  m.4 

27.5 

34  24  44.2 

4  .50  43.5 

27.5 

43  .32  26.8 

5  1  0.3 

1  28.0 

a^  7  11.4 

2  29  6.6 

28.0 

40  27  20.9 

5  2  24.5 

28.0 

49  38  42.9 

5  7  6.7 

28.5 

2  0  43.6 

2  57  2.4 

28.5 

46  32  52.5 

—5  10  47.4 

28.5 

55  47  33.2 

5  9  43.6 

'  29.0 

7  54  49.1 

—3  23  8.2 

29.0 

,52  41  48.3 

-^  15  42.0 

29.0 

61  59  15.5 

—5  8  44.9 

,  29.5 

13  50  0.5 

3  47  8.6 

29.5 

58  ,54  37.9 

5  16  59.2 

29.5 

68  14  9.1 

5  4  6.0 

,  30.0 

19  46  51.7 

4  8  49.3 

30.0 

65  11  51.1 

5  14  30.9 

30.0 

74  32  34.4 

4  55  44.3 

30.5 

25  45  ,57.8 

4  27  ,56.0 

30.r> 

71  33  57.5 

5  8  10.4 

30.5 

80  54  53.0 

4  43  38.9 

31.0 

31  47  55.0 

4  44  14.4 

31.0 

78  1  25.3 

4  57  52.7 

31.0 

87  21  27.6 

4  27  51.2 

31.5 

37  55  19.4 

—4  57  31.1 

31.5 

84  34  40.3 

—4  43  34.6 

31.5 

93  52  40.5 

—4  8  24.8 ' 

_ —  — — 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


of 
Month. 


APRIL. 


True  Longitade.      Latitude. 


Day 

of 

Month. 


MAY. 


Tme  Longitude. 


tadtnde. 


Day 

of 

Month. 


JUNE. 


Tme  Longitade.      Latitude. 


1.0 
1.5 
2.0 
2.5 
3.0 

3.5 
4.0 
4.5 
5.0 
5.5 

6.0 
6.5 
7.0 
7.5 

8.0 

8.5 

9.0 

9.5 

10.0 

10.5 

11.0 
11.5 
12.0 
12.5 
13.0 

13.5 
14.0 
14.5 
15.0 
15.5 

16.0 
16.5 
17.0 
17.5 
18.0 

18.5 
19.0 
19.5 
20.0 
20.5 

21.0 
21.5 
22.0 
22.5 
23.0 

23.5 
24.0 
24.5 
25.0 
25.5 

26.0 
26.5 
27.0 
27.5 
28.0 
2el.5 

29.0 
29.5 
30.0 
30.5 
31.0 
31.5 


100  28  53.8 
107  10  28.0 
113  57  41.3 
120  50  48.1 
127  49  57.6 

134  55  12.7 
142  6  27.7 
149  23  27.8 
156  45  47.6 
164  12  50.3 

171  43  47.9 
179  17  41.7 
186  53  24.1 
194  29  40.6 
202  5  13.1 

209  38  42.9 
217  8  54.4 
224  34  38.4 
231  54  55.2 
239  8  56.1 

246  16  4.9 
253  15  58.4 
260  8  25.9 
266  53  28.0 
273  31  16.0 

280  2  9.2 
286  26  34.0 
292  45  2.5 
298  58  10.1 
305  6  34.6 

311  10  55.5 
317  11  52.5 
323  H)  4.7 
329  6  10.1 
335  0  45.1 

340  54  24.0 
346  47  38.4 
352  40  57.5 
358  34  47.2 
4  29  30.9 

10  25  28.6 
16  22  57.6 
22  22  12.4 
28  23  25.0 
34  26  45.0 

40  32  20.2 
46  40  17.0 
52  50  41.0 
59  3  37.0 
65  19  9.9 

71  37  25.5 
77  58  30.1 
84  22  31.7 
90  49  39.6 
97  20  4.7 
103  53  59.1 

110  31  36.2 
117  13  10.3 
123  58  55.1 
130  49  3.6 
137  43  46.4 
144  43  10.8 

18 


—3  45  26.2 
3  19  5.1 
2  49  34.8 
2  17  12.4 
1  42  19.9 

— 1  5  24.0 
— 0  26  56.4 
+0  12  26.3 

0  52  3.0 

1  31  9.2 

+2  8  58.4 

2  44  43.6 

3  17  39.5 

3  47  4.9 

4  12  24.1 

-M  33  9.3 
4  49  0.9 

4  59  48.3 

5  5  29.7 
5  6  11.2 

+5  2  5.5 
4  53  30.4 
4  40  47.7 
4  24  21.7 
4  4  37.5 

+3  42  1.1 
3  16  57.7 
2  49  51.6 
2  21  6.3 
1  51  4.1 

+1  20  6.0 

0  48  32.1 

4-0  16  41.6 

— 0  15  7.2 

0  46  36.2 

— 1  17  28.0 

1  47  25.7 

2  16  12.1 

2  43  30.7 

3  9  5.2 

—3  32  39.5 

3  53  58.1 

4  12  46.3 
4  28  50.1 
4  41  56.5 

—4  51  54.0 

4  58  32.7 

5  1  44.4 
5  1  22.8 
4  57  24.0 

—4  49  46.1 
4  38  30.0 
4  23  38.7 
4  5  18.2 
3  43  37.0 
3  18  46.3 

—2  51  0.4 

2  20  36.5 

1  47  54.9 

1  13  19.1 

— 0  37  15.8 

— 0  0  15.1 


1.0 
1.5 
2.0 
2.5 
3.0 

3.5 
4.0 
4.5 
5.0 
5.5 

6.0 
6.5 
7.0 
7.5 

ao 

8.5 

9.0 

9.5 

10.0 

10.5 

11.6 
11.5 
12.0 
12.5 
13.0 

13.5 
14.0 
14.5 
15.0 
15.5 

16.0 
16.5 
17.0 
17.5 
18.0 

18.5 
19.0 
19.5 
20.0 
20.5 

21.0 
51.5 
22.0 
22.5 
23.0 

23.5 
24.0 
24.5 
25.0 
25.5 

26.0 
26.5 
27.0 
27.5 
28.0 
28.5 

29.0 
29.5 
30.0 
30.5 
31.0 
31.5 


137  43  46.4 
144  43  10.8 
151  47  19.3 
158  56  8.2 
166  9  26.0 

173  26  52.6 
180  47  58.5 
188  12  4.4 
195  38  21.5 
203  5  52.9 

210  33  35.1 
218  0  20.8 
225  25  1.8 
232  46  31.8 
240  3  49.4 

247  16  0.9 
254  22  22.3 
261  22  20.2 
26H  15  32.9 
275  1  50.1 

281  41  11.9 
288  13  48.5 
294  39  58.3 
301  0  6.7 

307  14  44.8 

313  24  27.8 
319  29  54.0 
325  31  43.5 
331  30  37.6 
337  27  17.5 

343  22  23.9 

349  16  36.3 

355  10  32.4 

1  4  47.7 

6  59  55.2 

12  56  24.4 
18  54  42.2 
24  55  11.4 
30  58  11.2 
37  3  57.2 

43  12  41.2 
49  24  30.9 
55  39  31.0 
61  57  43.3 
68  19  6.5 

74  43  37.7 
81  11  12.4 
87  41  4'>.6 
94  15  12.2 
100  51  27.4 

107  30  27.9 
114  12  11.4 
120  56  37.3 
127  43  46.3 
134  33  40.7 
141  26  23.3 

148  21  56.8 
155  20  2:?.l 
162  21  42.2 
169  25  51.1 
176  :i2  42.9 
183  42  5.5 


— 0  37  15.8 

— 0  0  15.1 

4-0  37  9.8 

1  14  23.0 

1  50  46.2 

4-2  25  39.8 

2  58  23.6 

3  28  18.7 

3  54  48.6 

4  17  20.7 

4-4  35  28.2 
4  48  51.2 

4  57  17.5 

5  0  42.9 
4  59  11.0 

4-4  52  52.8 
4  42  5.4 
4  27  10.7 
4  8  33.9 
3  46  42.7 

4-3  22  5.4 
2  55  10.2 
2  26  24.5 
1  56  14.7 
1  25  5.2 

4-0  53  18.9 
4-0  21  17.0 
—0  10  40.7 

0  42  15.7 

1  13  10.8 

— 1  43  9.4 

2  11  55.6 

2  39  14.2 

3  4  50.1 

3  28  28.4 

—3  49  55.0 

4  8  55.3 
4  25  15.9 
4  38  43.5 
4  49  5.7 

—4  56  11.7 
4  59  51.7 
4  59  57.8 
4  56  24.6 
4  49  9.0 

—4  38  11.0 
4  23  33.3 
4  5  22.3 
3  43  47.7 
3  19  2.2 

—2  51  22.2 
2  21  7.3 
1  48  39.7 
1  14  24.8 

0  38  50.2 
—0  2  25.8 

4-0  34  16.9 

1  10  44.5 

1  46  22.9 

2  20  37.4 
2  52  53.3 

4-3  22  36.9 


1.0 
1.5 
2.0 
2.5 
3.0 

3.5 
4.0 
4.5 
5.0 
5.5 

6.0 
6.5 
7.0 
7.5 
8.0 

8.5 

9.0 

9.5 

10.0 

10.5 

11.0 
11.5 
12.0 
12.5 
13.0 

13.5 
14.0 
14.5 
15.0 
15.5 

16.0 
16.5 
17.0 
17.5 
18.0 

18.5 
19.0 
19.5 
20.0 
20.5 

21.0 
21.5 
22.0 
22.5 
23.0 

23.5 
24.0 
24.5 
25.0 
25.5 

26.0 
26.5 
27.0 
27.5 
28.0 
28.5 

29.0 
29.5 
30.0 
30.5 
31.0 
31.5 


190  53  40.8 
198  7  4.4 
205  21  45.6 
212  37  7.4 
219  52  27.4 

227  6  59.2 
234  19  54.2 
241  30  23.4 
248  37  39.7 
255  40  59.2 

262  39  43.9 
269  33  22.8 
276  21  32.4 
283  3  57.9 
289  40  32.7 

296  11  18.7 
302  :i6  25.3 
308  56  8.7 
315  10  51.3 
321  21  0.4 

327  27  7.5 
333  29  47.2 
339  29  36.5 
345  27  14.1 
351  23  19.5 

35;  18  32.4 

3  13  31.8 

9  8  56.3 

15  5  22.8 

21  3  26.2 

27  3  38.9 
3:J  6  30.3 
39  12  26.2 
45  21  48.7 
51  34  55.8 

57  52  0.6 
64  13  11.8 
70  :«  33.2 
77  8  4.0 
83  41  39.1 

90  19  9.6 

97  0  23.0 

103  45  4.4 

110  32  56.9 

117  23  42.7 

124  17  3.6 

131  12  42.0 

138  10  20.7 

145  9  44.4 

152  10  :w.9 

159  12  51.2 
166  16  9.5 
173  20  22.7 
180  25  19.4 
187  30  4H.2 
194  36  36.5 

201  42  29.8 

208  48  11.8 

215  53  23.9 

222  57  44.8 

230  0  51.4 

237  2  18.7 


4-3  49  16.1 
4  12  21.5 
4  31  27.1 
4  46  11.6 

4  56  19.1 

4-5  1  39.7 

5  2  10.2 
4  57  54.0 
4  49  0.6 
4  35  45.7 

4-4  18  29.7 
3  57  37.1 
3  33  35.0 
3  6  52.3 
2  37  58.3 

4-2  7  22.2 

1  35  32.2 

1  2  55.1 

4-0  29  55.7 

— 0  3  2.9 

-^  35  39.5 
1  7  34.7 

1  -38  30.8 

2  8  11.3 

2  36  21.0 

—3  2  45.4 

3  27  10.7 

3  49  23.6 

4  9  11.3 
4  26  21.3 

—4  40  41.2 

4  51  59.2 

5  0  4.3 
5  4  46.0 
5  5  55.0 

-^  3  24.0 
4  57  7.4 
4  47  2.2 

4  33  8.4 
4  15  29.8 

—3  54  13.7 
3  29  31.7 
3  1  39.8 
2  30  57.9 
1  57  50.2 

— 1  22  44.3 

0  46  11.0 
— 0  8  43.5 
4-0  29  3.2 

1  6  33.2 

4-1  43  10.7 

2  18  20.2 

2  51  27.5 

3  22  0.3 

3  49  29.1 

4  13  27.3 

4-4  33  31.9 

4  49  24.1 

5  0  49.5 
5  7  38.5 
5  9  46.6 

4-5  7  14.6 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

JULY. 

D»7 

AUGUST. 

D»y 

SEPTEMBER. 

of 
Month. 

TrneLongitade. 

Latitado. 

of 
Month. 

Trae  Longitade. 

Lfttitnde. 

of 
Month. 

Trae  Longitude. 

Latitnde. 

1.0 

o   /    // 

230  0  51.4 

+5  9  46:6 

1.0 

280  53  58^2 

+3*'  15  30.'5 

1.0 

O         1        II 

327  55  36.9 

-0%9  4.7 

1.5 

237  2  18.7 

5  7  14.6 

1.5 

287  24  34.0 

2  45  59.8 

1.5 

333  59  39.9 

1  21  47.6 

2.0 

244  1  40.7 

5  0  8.1 

2.0 

293  51  37.8 

2  14  36.4 

2.0 

340  1  47.5 

1  53  23.6 

2.5 

250  5H  30.9 

4  48  38.0 

2.5 

300  15  11.1 

1  41  47.2 

2.5 

346  2  12.4 

2  23  33.2 

3.0 

257  52  23.4 

4  32  59.8 

3.0 

306  35  16.8 

1  7  59.0 

3.0 

352  1  7.8 

2  51  58.9 

3.5 

264  42  53.9 

+4  13  32.9 

3.5 

312  51  59.9 

4-0  33  38.2 

3.5 

357  58  47.6 

—3  18  24.0 

4.0 

271  29  40.6 

3  50  40.1 

4.0 

319  5  27.1 

—0  0  49.6 

4.0 

3. 55  26.3 

3  42  34.0 

4.5 

278  12  24.8 

3  24  47.0 

4.5 

325  15  47.3 

0  35  0.2 

4.5 

9  51  19.6 

4  4  15.6 

5.0 

284  50  52.0 

2  56  21.2 

5.0 

331  23  11.9 

1  8  30.6 

5.0 

15  46  44.5 

4  23  17.0 

5.6 

291  24  52.0 

2  25  51.1 

5.5 

337  27  54.2 

1  40  59.5 

6.5 

21  41  59.5 

4  39  27.8 

6.0 

297  54  19.7 

+1  53  45.6 

6.0 

343  30  10.2 

—2  12  7.4 

6.0 

27  37  25.1 

-4  52  38.7 

6.5 

304  19  15.2 

120  33.0 

6.5 

349  30  18.1 

2  41  36.4 

6.5 

33  33  23.2 

5  2  42.2 

7.0 

310  39  43.4 

0  46  40.9 

7.0 

355  28  38.6 

3  9  10.2 

7.0 

39  30  18.0 

5  9  31.7 

7.5 

316  55  54.0 

+0  12  :«.4 

7.5 

1  25  34.6 

3  34  34.2 

7.5 

45  28  35.5 

5  13  1.5 

8.0 

323  H  1.6 

-0  21  19.0 

8.0 

7  21  31.2 

3  57  35.2 

8.0 

51  28  43.5 

5  13  7.2 

8.5 

329  16  25.2 

-0  54  39.8 

8.5 

13  16  55.6 

-4  18  1.3 

8.5 

57  31  11.5 

—5  9  45.4 

9.0 

335  21  27.3 

1  27  6.4 

9.0 

19  12  17.0 

4  35  41.7 

9.0 

63  36  30.1 

5  2  53.5 

9.5 

341  23  34.2 

1  58  19.9 

9.5 

25  8  5.9 

4  50  26.6 

9.5 

69  45  11.3 

4  52  30.5 

10.0 

347  23  14.9 

2  28  3.0 

10.0 

31  4  54.3 

5  2  7.0 

10.0 

75  57  47.6 

4  38  36.4 

10.5 

353  21  0.8 

2  56  0.3 

10.5 

37  3  15.5 

5  10  35.0 

10.5 

82  14  51.3 

4  21  12.6 

11.0 

359  17  25.7 

-3  21  57.4 

11.0 

43  3  43.3 

—5  15  42.8 

ll.O 

88  36  53.9 

—4  0  22.9 

11.5 

5  13  4.6 

3  45  41.2 

11.5 

49  6  51.7 

5  17  23.4 

11.5 

95  4  25.4 

3  36  13.4 

12.0 

11  8  33.4 

4  6  59.4 

12.0 

55  13  14.4 

5  15  31.1 

12.0 

101  37  53.2 

3  8  52.9 

12.5 

17  4  28.9 

4  25  40.3 

12.5 

61  23  24.5 

5  10  0.7 

12.5 

108  17  40.8 

2  38  33.6 

13.0 

23  1  27.8 

4  41  33.1 

13.0 

67  37  53.5 

5  0  48.3 

13.0 

115  4  6.3 

2  5  32.2 

13.5 

29  0  6.2 

—4  54  27.2 

13.5 

73  57  10.8 

—4  47  51.5 

1.3.5 

121  57  21.5 

-1  30  9.8 

14.0 

35  0  59.5 

5  4  12.5 

14.0 

80  21  42.7 

4  31  9.9 

14.0 

128  57  29.9 

0  52  52.4 

14.5 

41  4  41.4 

5  10  39.4 

14.5 

86  51  51.8 

4  10  46.0 

14.5 

136  4  25.6 

—0  14  11.5 

15.0 

47  11  43.8 

5  13  39.1 

15.0 

93  27  55.6 

3  46  45.3 

15.0 

143  17  52.2 

4-0  25  16.5 

15.5 

53  22  35.8 

5  13  3.4 

15.5 

100  10  5.8 

3  19  16.9 

15.5 

150  37  21.7 

1  4  50.3 

16.0 

69  37  42.7 

-^  8  45.5 

16.0 

106  58  27.5 

—2  48  35.0 

16.0 

K»8  2  14.6 

4-1  43  45.2 

16.5 

65  57  26.3 

5  0  40.1 

16.5 

113  52  58.5 

2  14  58.3 

16.5 

165  31  39.8 

2  21  14.3 

17.0 

72  22  3.6 

4  46  43.9 

17.0 

120  53  28.0 

1  38  51.4 

17.0 

173  4  36.0 

2  56  30.6 

17.5 

78  51  46.8 

4  32  56.7 

17.5 

127  59  37.0 

1  0  44.0 

17.5 

180*39  53.4 

3  28  48.6 

18.0 

85  26  42.0 

4  13  21.2 

18.0 

135  10  57.9 

-0  21  11.6 

18.0 

188  16  16.6 

3  57  27.2 ! 

18.5 

92  6  49.6 

—3  50  4.0 

18.5 

142  26  54.8 

4-0  19  6.4 

18.5 

195  52  27.1 

+4  21  51.1 

19.0 

98  52  3.9 

3  23  16.4 

19.0 

149  46  44.2 

0  59  26.2 

19.0 

203  27  7.2 

4  41  32.9 

19.5 

105  42  13.1 

2  53  14.3 

19.5 

157  9  36.1 

1  39  2.3 

19.5 

210  59  3.3 

4  56  13.4  ; 

20.0 

112  36  59.4 

2  20  18.7 

20.0 

164  34  35.7 

2  17  8.5 

20.0 

218  27  8.7 

5  5  42.7 

20.5 

119  35  59.9 

1  44  55.8 

20.5 

172  0  45.3 

2  53  0.2 

20.5 

225  50  26.2 

5  9  59.2 

21.0 

126  38  46.9 

—1  7  36.5 

21.0 

179  27  6.2 

4-3  25  55.7 

21.0 

233  8  10.0 

4^  9  9.4 

21.5 

133  44  49.0 

—0  28  55.6 

21.5 

186  52  40.7 

3  55  18.2 

21.5 

240  19  46.2 

5  3  26.3 

22.0 

140  53  31.9 

-fO  10  28.5 

22.0 

194  16  34.3 

4  20  36.9 

22.0 

247  24  52.7 

4  53  8.1 

22.5 

148  4  19.8 

0  49  55.1 

22.5 

201  37  57.5 

4  41  28.1 

22.5 

254  23  18.8 

4  36  37.0 

23.0 

155  16  36.0 

1  28  43.0 

23.0 

208  56  6.7 

4  57  34.8 

23.0 

261  15  4.5 

4  20  17.8 

23.5 

162  29  44.5 

4-2  6  11.0 

23.5 

216  10  26.0 

4-5  8  47.8 

23.5 

268  0  18.1 

4-3  58  36.8 

24.0 

169  43  10.5 

2  41  39.7 

24.0 

223  20  26.9 

5  15  4.1 

24.0 

274  39  15.2 

3  34  0.9 

24.5 

176  56  21.4 

3  14  32.5 

24.5 

230  25  48.7 

5  16  27.2 

24.5 

281  12  17.1 

3  6  57.0 

25.0 

184  8  47.1 

3  44  16.4 

25.0 

237  26  18.1 

5  13  5.4 

25.0 

287  39  49.0 

2  37  51.6 

25.5 

191  20  0.6 

4  10  23.0 

25.5 

244  21  48.4 

5  5  11.5 

25.5 

294  2  19.0 

2  7  10.4 

26.0 

198  29  37.9 

+4  32  28.7 

26.0 

251  12  19.2 

4-4  53  2.2 

26.0 

300  20  16.2 

4-1  35  18.2 

26.5 

205  37  18.3 

4  50  15.5 

26.5 

257  57  54.9 

4  36  56.2 

26.5 

306  34  10.4 

1  2  38.H 

27.0 

212  42  43.9 

5  3  30.3 

27.0 

264  -38  43.8 

4  17  15.0 

27.0 

312  44  31.2 

4-0  ?Q  35.0 

27.5 

219  45  39.8 

5  12  5.4 

27.5 

271  14  57.3 

3  54  21.2 

27.5 

318  51  46.8 

—0  3  3L2 

28.0 

226  45  53.1 

5  15  58.2 

28.0 

277  46  49.1 

3  28  38.5 

28.0 

324  56  24.1 

0  36  18.6 

28.5 

233  43  13.3 

5  15  10.8 

28.5 

284  14  34.4 

3  0  31.3 

28.5 

330  58  48.0 

1  8  27.1 

29.0 

240  37  31.4 

+5  9  49.5 

29.0 

290  38  28.9 

4-2  30  24.8 

29.0 

336  59  21.4 

—1  39  37.5 

29.5 

247  28  40.1 

5  0  4.9 

29.5 

296  58  48.4 

1  58  43.7 

29.5 

342  58  24.9 

2  9  31.3 

30.0 

254  16  33.1 

4  46  11.2 

30.0 

303  15  48.7 

1  25  52.7 

30.0 

348  56  17.2 

2  37  51.2 

30.5 

261  1  5.1 

4  28  25.7 

30.5 

309  29  45.4 

0  52  16.7 

.30.5 

354  53  15.1 

3  4  20.6 

31.0 

267  42  12.0 

4  7  8.4 

31.0 

315  40  53.2 

4-0  18  19.5 

31.0 

0  49  33.6 

3  28  44.3 

31.5 

274  19  50.5 

+3  42  41.9 

31.5 

321  49  25.8 

—0  15  35.1 

31.5 

6  45  25.9  —3  50  48.3  || 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

of 
Month. 

OCTOBER. 

D»7 

of 

Month. 

NOVEMBER. 

Day 

of 

Month. 

DECEMBER. 

Trae  Longitade. 

Latitude. 

True  Longitude. 

Lfttitnde. 

TrneLongitade. 

LaHtodA. 

1.0 

04933:5 

--3'28  44.'3 

1.0 

45  23  58"9 

—4  59  28:0 

1.0 

7I  49'  50^4 

-^    128:2 

1.5 

6  45  25.9 

3  50  48.3 

1.5 

51  25  9.5 

4  57  31.4 

1.5 

85  5  20.7 

3  40  2.1 

2.0 

12  41  5.1 

4  10  19.6 

2.0 

57  27  48.4 

4  52  13.3 

2.0 

91  23  18.8 

3  15  44.4 

2.5 

18  36  42.9 

4  27  6.8 

2.5 

63  32  3.9 

4  43  34.5 

2.5 

97  43  47.9 

2  48  49.4 

3.0 

24  32  31.2 

4  41  0.1 

3.0 

69  38  5.2 

4  31  37.8 

3.0 

104  6  52.2 

2  19  33.8 

3.5 

30  28  41.6 

-4  51  50.7 

3.5 

75  46  3.0 

-4  16  28.0 

3.5 

110  32  37.6 

—1  48  16.8 

4.0 

36  25  26.9 

4  59  31.8 

4.0 

81  56  9.6 

3  58  11.8 

4.0 

117  1  11.5 

1  15  19.7 

4.5 

42  23  0.6 

5  3  57.7 

4.5 

88  8  39.9 

3  36  57.9 

4.5 

123  32  43.1 

0  41  5.8 

5.0 

48  21  37.6 

5  5  4.6 

5.0 

94  23  50.6 

3  12  57.0 

5.0 

130  7  23.0 

—0  6  0.4 

5.5 

54  21  34.6 

5  2  50.0 

5.5 

100  42  0.9 

2  46  21.7 

5.5 

136  45  23.3 

+0  29  29.6 

6.0 

60  23  10.3 

—4  57  13.1 

6.0 

107  3  32.3 

—2  17  26.8 

6.0 

143  26  56.7 

-f  1  4  55.7 

6.5 

66  26  45.6 

4  48  14.0 

6.5 

113  28  47.8 

1  46  29.0 

6.5 

150  12  15.9 

1  39  48.2 

7.0 

72  32  43.5 

4  35  54.8 

7.0 

119  58  11.9 

1  13  47.4 

7.0 

157  1  32.7 

2  13  36.5 

7.5 

78  41  29.2 

4  20  18.9 

7.5 

126  32  9.3 

0  39  43.3 

7.5 

163  54  56.8 

2  45  49.0 

8.0 

84  53  30.0 

4  1  31.3 

8.0 

133  11  4.6 

—0  4  40.6 

8.0 

170  52  34.6 

3  15  54.0 

8.5 

91  9  14.7 

—3  39  38.7 

8.5 

139  55  20.5 

+0  30  54.2 

8.5 

177  54  28.2 

+3  43  19.9 

9.0 

97  29  13.3 

3  14  49.9 

9.0 

146^  45  16.8 

1  6  32.0 

9.0 

185  0  33.5 

4  7  35.8 

9.5 

103  53  56.3 

2  47  15.6 

9.5 

153  41  8.3 

1  41  41.1 

9.5 

192  10  39.5 

4  28  12.7 

10.0 

110  23  54.0 

2  17  9.4 

10.0 

160  43  3.7 

2  15  47.2 

10.0 

199  24  27.3 

4  44  44.0 

10.5 

116  59  34.9 

1  44  47.7 

10.5 

167  51  3.3 

2  48  14.3 

10.5 

206  41  29.5 

4  56  46.9 

11.0 

123  41  25.4 

—1  10  30.2 

11.0 

175  4  57.5 

+3  18  25.3 

11.0 

214  1  9.9 

+5  4  3.1 

11.5 

130  29  47.6 

-0  34  40.7 

11.5 

182  24  25.4 

3  45  42.6 

11.5 

221  22  44.0 

5  6  20.4 

12.0 

137  24  57.6 

-f 0  2  13.9 

12.0 

189  48  53.6 

4  9  30.0 

12.0 

228  45  20.2 

5  3  33.1 

12.5 

144  27  4.0 

0  39  41.3 

12.5 

197  17  36.0 

4  29  13.9 

12.5 

236  8  1.6 

4  55  42.8 

13.0 

151  36  5.8 

1  17  6.1 

13.0 

204  49  34.9 

4  44  25.4 

13.0 

243  29  48.0 

4  42  58.7 

13.5 

158  51  51.2 

+1  53  48.6 

13.5 

212  23  41.9 

+4  54  41.7 

13.5 

250  49  38.5 

+4  25  37.3 

14.0 

166  13  55.2 

2  29  6.8 

14.0 

219  58  40.8 

4  59  47.6 

14.0 

258  6  34.0 

4  4  1.6 

14.5 

173  41  39.8 

3  2  16.8 

14.5 

227  33  10.9 

4  59  36.7 

14.5 

265  19  39.9 

3  38  40.3 

15.0 

181  14  13.3 

3  32  35.0 

15.0 

235  5  50.6 

4  54  11.4 

15.0 

272  28  8.3 

3  10  6.3 

15.5 

188  50  31.3 

3  59  19.9 

15.5 

242  35  21.3 

4  43  43.1 

15.5 

279  31  19.3 

2  38  55.1 

16.0 

196  29  18.7 

+4  21  54.5 

16.0 

250  0  31.2 

+4  28  31.3 

16.0 

286  28  42.3 

+2  5  43.6 

16.5 

204  9  12.3 

4  39  48.2 

16.5 

257  20  18.3 

4  9  1.9 

16.5 

293  19  56.7 

1  31  8.5 

17.0 

211  48  44.9 

4  52  38.3 

17.0 

264  33  52.6 

3  45  45.7 

17.0 

300  4  51.7 

0  55  45.1 

17.5 

219  26  28.8 

5  0  11.5 

17.5 

271  40  37.2 

3  19  17.0 

17.5 

306  43  26.0 

+0  20  6.2 

18.0 

227  1  0.4 

5  2  23.9 

18.0 

278  40  8.5 

2  50  11.3 

18.0 

313  15  46.8 

—0  15  17.9 

18.5 

234  31  4.0 

+4  59  20.9 

18.5 

285  32  16.0 

+2  19  4.1 

18.5 

319  42  9.1 

—0  49  59.9 

19.0 

241  55  35.0 

4  51  16.7 

19.0 

292  17  1.2 

1  46  29.6 

19.0 

326  2  54.3 

1  23  36.1 

19.5 

249  13  41.9 

4  38  31.8 

19.5 

298  54'  36.0 

1  13  0.0 

19.5 

332  18  29.3 

1  55  45.4 

20.0 

256  24  47.5 

4  21  32.4 

20.0 

305  25  20.9 

0  39  5.0 

20.0 

338  29  25.1 

2  26  9.7 

20.5 

263  28  28.7 

4  0  47.7 

20.5 

311  49  43.6 

+0  5  11.5 

20.5 

344  36  16.0 

2  54  33.6 

21.0 

2rO  24  35.9 

+3  36  49.1 

21.0 

318  8  16.8 

—0  28  16.4 

21.0 

350  39  3a5 

—3  20  43.5 

21.5 

277  13  12.0 

3  10  8.4 

21.5 

324  21  37.1 

1  0  57.1 

21.5 

356  40  10.6 

3  44  27.9 

22.0 

283  54  30.1 

2  41  16.9 

22.0 

330  30  23.5 

1  32  31.2 

22.0 

2  38  30.5 

4  5  36.5 

22.5 

290  28  51.7 

2  10  44.6 

22.5 

336  35  16.0 

2  2  41.7 

22.5 

8  35  17.1 

4  24  0.0 

23.0 

296  56  44.8 

1  38  59.9 

23.0 

342  36  55.3 

2  31  13.1 

23.0 

14  31  8.1 

4  39  30.4 

23.5 

303  18  42.1 

+1  6  29.1 

23.5 

348  36  1.0 

—2  57  51.4 

23.5 

20  26  40.1 

-4  52  0.3 

24.0 

309  35  19.5 

0  33  36.9 

24.0 

354  33  11.6 

3  22  23.6 

24.0 

26  22  28.2 

5  1  23.0 

24.5 

315  47  14.5 

+0  0  45.5 

24.5 

0  29  3.8 

3  44  37.9 

24.5 

32  19  5.4 

5  7  32.5 

25.0 

321  55  5.2 

—0  31  43.8 

25.0 

6  24  12.0 

4  4  23.1 

25.0 

38  17  2.4 

5  10  23.5 

25.5 

327  59  29.1 

1  3  31.8 

25.5 

12  19  8.0 

4  21  29.0 

25.5 

44  16  46.9 

5  9  51.9 

26.0 

334  1  2.6 

—1  34  20.2 

26.0 

18  14  20.5 

—4  35  46.0 

26.0 

50  18  43.6 

—5  5  54.2 

26.5 

340  0  20.3 

2  3  52.3 

26.5 

24  10  15.2 

4  47  5.2 

26.5 

56  23  13.9 

4  58  28.5 

27.0 

345  57  54.5 

2  31  52.0 

27.0 

30  7  14.6 

4  55  18.8 

27.0 

62  30  35.6 

4  47  34.7 

27.5 

351  54  14.9 

2  58  4.4 

2-5 

36  5  37.5 

5  0  19.9 

27.5 

68  41  3.1 

4  33  14.4 

28.0 

357  49  48.1 

3  22  15.1 

28.0 

42  5  39.9 

5  2  3.1 

28.0 

74  54  47.2 

4  15  31.8 

28.5 

3  44  57.8 

3  44  10.6 

28.5 

48  7  34.8 

5  0  24.2 

28.5 

81  11  55.1 

3  54  33.6 

29.0 

9  40  5.1 

—4  3  38.8 

29.0 

54  11  32.1 

—4  55  20.8 

29.0 

87  32  30.7 

—3  30  29.3 

29.5 

15  35  27.9 

4  20  27.9 

29.5 

60  17  39.5 

4  46  52.5 

29.5 

93  56  34.8 

3  3  31.9 

30.0 

21  31  21.5 

4  34  27.4 

30.0 

66  26  2.6 

4  35  1.2 

30.0 

100  24  5.7 

2  33  57.3 

30.5 

27  27  59.1 

4  45  28.3 

30.5 

72  36  45.2 

4  19  50.9 

30.5 

106  54  59.3 

2  2  5.0 

31.0 

33  25  31.8 

4  53  22.6 

31.0 

78  49  50.4 

4  1  28.2 

31.0 

113  29  9.8 

1  28  17.5 

31.5 

39  24  8.9 

—4  58  4.1 

31.5 

85  5  20.7 

-3  40  2.1 

31.5 

120  6  30.1 

— 0  53  0.3 
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MOON'S  EQUATOR,   1887. 


FOR  GREENWICH  MEAN  NOON 

• 

Date. 

THK  MOON'S  EQUATOB. 

<L 

t 

A 

ft' 

TnnlinaUon 

AMend'gKodeon 
Earth's  Kqnator 

to  Asc«uding 
NodeonBoUpSo. 

Asoend'g  Kode 

Mean 

to 
Earth's 

on 
Earth's 

Longitude 
of  the 

Mean 
Solar 

Motion  of 

Equator. 

Eqnstor. 

Moon. 

Days. 

([ 

Jan. 

0 

24  45.1 

332°  1L4 

358  15.9 

348  54.6 

0.1 

O          / 

1    19.06 

la 

24  44.7 

331  41.2 

358  14.2 

120  40.4 

0.2 

2  38.12 

20 

24  44.3 

331  11.0 

358  12.5 

252  26.3 

0.3 

3  57.18 

30 

24  43.9 

330  41.8 

358  10.8 

24  12.1 

0.4 

5  16.23 

Feb. 

9 

24  43.5 

330  11.5 

358     9.1 

155  57.9 

0.5 

6  35.29 

, 

0.6 

7  54.35 

19 

24  43.1 

329  41.3 

358    7.4 

287  43.8 

0.7 

9   13.41 

March 

1    1 

24  42.7 

329  11.1 

358     5.7 

59  29.6 

0.8 

10  32.47 

11 

24  42.3 

328  40.9 

358    4.0 

191  15.4 

0.9 

11   51.53 

21 

24  41.9 

328  10.6 

358    2.3 

323     1.3 

31 

24  41.5 

327  40.4 

358    0.6 

94  47.1 

1.0 
2.0 

13   10.58 
26  21.17 

April 

10 

24  41.0 

327     9.2 

357  59.0 

226  32.9 

3.0 
4.0 
5.0 

39  31.75 
52  42.33 
65  52.92 

20 

24  40.6 

326  38.9 

357  57.4 

358  18.8 

30 

24  40.1 

326    8.6 

357  55.8 

130    4.6 

May 

10 

24  39.7 

325  38.3 

357  54.2 

261  50.5 

6.0 

79     3.50 

20 

24  39.2 

325    8.0 

357  52.6 

33  36.3 

7.0 
8.0 

92  14.09 
105  24.67 

30 

24  38.7 

324  37.7 

357  51.0 

165  22.1 

9.0 

118  35.25 

June 

9 
19 

24  38.2 
24  37.7 

324    7.4 
323  37.1 

357  49.4 
357  47.8 

297     8.0 
68  53.8 

10.0 

131   45.84 

Hours. 

29 

24  37.2 

323    6.8 

357  46.2 

200  39.6 

1 

0  32.94      1 

July 

9 

24  36.7 

322  36.5 

357  44.6 

332  25.5 

2 
3 

1     5.88      1 
1   38.82      ; 

19 

24  36.2 

322    6.2 

357  42.9 

104  11.3 

4 

2  11.76      . 

29 

24  35.7 

321  35.8 

357  41.4 

235  57.2 

5 

2  44.70 

Aug. 

6 

24  35.2 

321     5.4 

357  39.9 

7  43.0 

6 

3   17.65 

18 

24  34.7 

320  35.0 

357  38.4 

139  28.8 

7 

3  50.59 

28 

24  34.1 

320    4.6 

357  36.9 

271  14.7 

8 
9 

4  23.53 
4  56.47 

Sept. 

7 

24  33.6 

319  34.2 

357  35.4 

43    0.5 

10 

5  29.41 

17 

24  33.0 

319    3.8 

357  33.9 

174  46.3 

11 
12 
13 
14 

27 

24  32.5 

318  33.4 

357  32.4 

306  32.2 

6     2.35 

Oct. 

7 

24  31.9 

318    3.0 

357  30.9 

78  18.0 

6  35.29      1 

17 

24  31.4 

317  32.6 

357  29.4 

210    3.8 

7     8.23 
7  41.17      ; 

27 

24  30.8 

317    2.2 

357  27.9 

341  49.7 

15 

8  14.11      1 

Nov. 

6 

24  30.3 

316  31.7 

357  26.5 

113  35.5 

16 

8  47.06      1 

16 

24  29.7 

316     1.2 

357  25.1 

245  21.4 

17 

9  20.00      ' 

26 

24  29.1 

315  30.7 

357  23.7 

17    7.2 

18 

9  52.94 

Dec. 

6 

24  28.5 

315    0.2 

357  22.3 

148  53.0 

19 
20 

10  25.88 
10  58.82      ' 

16 

24  27.9 

314  29.7 

357  20.9 

280  38.9 

21 

II   31.76      1 

26 

24  27.3 

314    9.2 

357  19.5 

52  24.7 

22 

12     4.70      1 

36 

24  26.7 

313  28.7 

357  18.0 

184  10.6 

23 

12  37.64 

MOON'S  LIBRATION. 
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TABLE  FOR  THE  LIBRATION  OF  THE  MOON. 

Argument,  (fl— X)  or  (ft— X 

-1800). 

• 

ft->- 

AX 

1 

a 

B 

ft-X 

aX 

1 

T 

B 

1    ^ 

o'.o 

39 

8  0.0 

180 

4^ 

o's 

56 

f  3:9 

13l 

1 

0.0 

39 

0  1.6 

179 

47 

0.6 

57 

1  4.9 

133 

2 

0.0 

39 

0  3.1 

178 

48 

0.6 

58 

1  6.0 

132 

3 

0.1 

39 

0  4.7 

177 

49 

0.6 

59 

1  7.0 

131 

4 

0.1 

39 

0  6.2 

176 

50 

0.6 

60 

1  8.0 

130 

5 

0.1 

39 

0  7.7 

175 

51 

0.6 

62 

1  9.0 

129 

6 

0.2 

39 

0  9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0.2 

39 

0  10.8 

173 

53 

0.5 

64 

1  10.9 

127 

8 

0J2 

39 

0  12.4 

172 

54 

0.5 

66 

1  11.8 

126 

9 

OSi 

39 

0  13.9 

171 

55 

0.5 

67 

1  12.7 

125 

10 

0.2 

39 

0  15.4 

170 

56 

0.5 

69 

1  13.6 

124 

]1 

0.3 

39 

0  16.9 

169 

57 

0.5 

71 

1  14.5 

123 

12 

0.3 

40 

0  18.5 

168 

58 

05 

73 

1  15.3 

122 

13 

0.3 

40 

0  20.0 

167 

59 

0.5 

75 

1  16.1 

121 

14 

0.3 

40 

0  21.5 

166 

60 

0.5 

77 

1  16.9 

120 

15 

0.3 

40 

0  23.0 

165 

61 

0.5 

80 

1  17.6 

119 

1    16 

0.3 

40 

0  24.5 

164 

62 

0.5 

83 

1  18.4 

118 

17 

0.3 

40 

0  26.0 

163 

63 

0.5 

86 

1  19.1 

117 

18 

0.3 

41 

0  27.4 

162 

64 

0.5 

89 

1  19.8 

116 

19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

20 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  21.1 

114 

21 

0.4 

41 

0  31.8 

159 

67 

0.4 

99 

1  21.7 

113 

22 

0.4 

42 

0  33  2 

158 

68 

0.4 

103 

1  22.3 

112 

23 

0.4 

42 

0  34.7 

157 

69 

0.4 

108 

1  22.9 

111 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

1  23.4 

no 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

125 

1  24.4 

108 

27 

0.5 

43 

0  40.3 

153 

73 

0.4 

132 

1  24.9 

107 

28 

0.5 

44 

0  41.7 

152 

74 

0.3 

141 

1  25.3 

106 

29 

0.5 

44 

0  43.1 

151 

75 

0.3 

150 

1  25.7 

105 

30 

0.5 

45 

0  44.4 

150 

76 

0.3 

160 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3 

172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148 

78 

0.2 

186 

1  26.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

0.2 

202 

1  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

80 

0.2 

222 

1  27.4. 

100 

35 

0.5 

47 

0  51.0 

145 

81 

05 

247 

1  27.7 

99 

36 

0.5 

48 

0  52.2 

144 

82 

0.2 

278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

143 

83 

0.1 

318 

1  28.1 

97 

38 

0.6 

49 

0  54.7 

142 

84 

0.1 

370 

1  28.3 

96 

39 

0.6 

50 

0  55.9 

141 

85 

0.1 

440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

0.1 

555 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

0.1 

740 

1  28.7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

1110 

1  28.7 

92 

43 

0.6 

53 

1  0.6 

187 

89 

0.0 

2220 

1  28.8 

91 

44 

0.6 

54 

1  1.7 

136 

90 

0.0 

00 

1  28.8 

90 

45 

0.6 

55 

1  2.8 

135 

aX 

a 

B 

ft-A 

aX 

1 
a 

B 

ft-^ 

A  X  has  the  sign  of  tan  (, 
a  has  the  sign  of  cos  (, 
B  has  the  sign  of  sin  ( , 

l-ft) 

BPH  87 — 18 — 5 
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OBLIQUITY,  PRECESSION,  ETC.,  1887. 


FOB  GREENWICH  MEAN  NOON. 

TW#i*^ 

BoUpUo. 

Xqnstioii  of  BqninnM 

FreoMdsn 
of 

The  Sun'* 

Hau 
AMnding 

x/MC 

D« 

BqninoxM 
In 

(Hambv.) 

AiLongitode. 

IhB.  A. 

LangUadb 

AbemUon. 

Ba.Tt. 

KodiT^ 

Jan. 

0 

23  27'    5"47 

-    8r26 

-0*505 

d!oo 

-2d!80 

9M 

15^3614 

10 

5.60 

8.01 

0.490 

1.38 

20.79 

9.00 

150    4.6 

20 

5.77 

7.88 

0.482 

2.75 

20.77 

8.99 

149  32.8 

30 

5.99 

7.88 

0.482 

4.13 

20.74 

8.98 

149     1.1 

Feb. 

9 

6.22 

8.03 

0.491 

5.50 

20.71 

8.96 

148  29.3 

19 

23  27    6.43 

-    8.32 

-0.509 

6.88 

-20.67 

8.94 

147  57.4 

March    1 

6.61 

8.74 

0.535 

8.26 

20.63 

8.92 

147  25.8 

11 

6.74 

9.26 

0.566 

9.63 

20.57 

8.90 

146  54.0 

21 

6.80 

9.81 

0.600 

11.01 

20.51 

8.87 

146  22.2 

31 

6.79 

10.37 

0.634 

12.38 

20.45 

8.85 

145  50.4 

April 

10 

23  27    6.73 

-  10.86 

-0.664 

13.76 

-20.39 

8.82 

145  18.7 

20 

6.63 

11.25 

0.688 

15.14 

20.34 

8.80 

144  46.9 

30 

6.49 

11.52 

0.705 

16.51 

20.29 

8.78 

144  15.1 

May 

10 

6.35 

11.66 

0.713 

17.89 

20.24 

8.76 

143  43.3 

20 

622 

11.66 

0.713 

19.26 

20.19 

8.74 

143  11.6 

30 

23  27    6.12 

-  11.54 

-0.706 

20.64 

-20.16 

8.72 

142  39.8 

June 

9 

6.06 

11.32 

0.692 

22.02 

20.13 

8.71 

142    8.0 

19 

6.06 

11.05 

0.676 

23.39 

20.11 

8.71 

141  36.3 

29 

6.12 

10.77 

0.659 

24.77 

20.11 

8.70 

141     4.5 

July 

9 

6.24 

10.52 

0.643 

26.14 

20.10 

8.70 

140  32.7 

19 

23  27    6.40 

-  10.34 

-0.632 

27.52 

-  20.12 

8.71 

140    0.9 

29 

6.60 

10.28 

0.629 

28.90 

20.14 

8.72 

139  29.2 

Aug. 

8 

6.83 

10.34 

0.632 

30.27 

20.17 

8.73 

138  57.4 

18 

7.06 

10.53 

0.644 

31.65 

20.20 

8.75 

138  25.6 

28 

7.26 

10.86 

0.665 

33.02 

20.24 

8.77 

137  53.9 

Sept. 

7 

23  27    7.42 

-  11.30 

-0.692 

34.40 

-  20.29 

8.79 

137  22.1 

17 

7.52 

11.81 

0.723 

35.78 

20.35 

8.81 

136  50.3 

27 

7.57 

12.35 

0.756 

37.15 

20.41 

8.84 

136  18.5 

Oct. 

7 

7.56 

12.86 

0.787 

38.53 

20.47 

8.87 

135  46.6 

17 

7.50 

13.32 

0.815 

39.90 

20.53 

8.88 

135  15.0 

27 

23  27    7.39 

-  13.67 

-0.836 

41.28 

-  20.59 

8.91 

134  43.2 

Nov. 

6 

7.25 

13.87 

0.849 

42.66 

20.64 

8.93 

134  11.4 

16 

7.12 

13.91 

0.851 

44.03 

20.69 

8.95 

133  39.7 

26 

7.01 

13.82 

0.846 

45.41 

20.73 

8.97 

133    7.9 

Dec. 

6 

6.94 

13.62 

0.833 

46.78 

20.76 

8.98 

132  36.1 

16 

23  27     6.93 

-  13.32 

-  0.815 

48.16 

-  20.78 

8.99 

132    4.4 

26 

6.98 

12.98 

0.795 

49.54 

20.79 

9.00 

131  32.6 

36 

23  27    7.08 

-  12.67 

-0.775 

50.91 

-  20.79 

9.00 

131     0.8 

Mean 

Obliquity,  1887.0,    23»27'I4".1I 

(Hahskn). 

Mean 

Obliquity,  1887,0,    23°27'13".80 

(Petkrb)!. 

DaUyUotioD 

Precession  for  1887.5 

.    .    50".a( 

309         log  1.70123 
)76         log  9.13863 
372         log  9.13744 
18           log  0.94685 

ofQ 

Precession  in  a  Solar  Dav     •    •    •    • 

.    .      0".K 

PfiQCQaflinn   in   n  SiHAn»Al  Tlnv       ... 

.    .      0".l! 

— y.l77 

Sun's 

Mean  Equatorial  Horizontal  Paral 

lax.      8".» 

PA  R  T     1 1 


ASTRONOMICAL    EPHEMERIS 


rOR   THB 


MERIDIAN  OF   WASHINGTON 
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280         FORMULA  FOR  STAR-REDUCTIONS,  1887. 


FORMULiE  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USING 
THE  NOTATION  OF  BESSEL,  AND  THE  CONSTANTS  OF  PETERS  AND  STRUVE.  ' 

NOTATION. 
r,  the  time,  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Besselian  fictitious  year, 
(1886,  December  30<i.953  =  1B87,  January  0^.0  —  0^.047,  Washington  mean  time), 
oiot  ^o«  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitious  year, 
a,  6y    the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
fty  fi'y  the  annual  proper  motion  in  right  ascension  and  declination, 
0,  the  sun's  true  longitude, 
fl,  the  longitude  of  the  moon's  ascending  node, 
o,  the  obliquity  of  the  ecliptic, 
r,  the  longitude  of  the  sun's  perigee, 
r',  the  longitude  of  the  moon's  perigee, 
([  ,  the  moon's  mean  longitude. 

BE8SELIAN  STAB-NUMBERS, 
^  =s  r  —  0.34248  sin  Q  —  0.00011  sin  (3  0  —  r) 

+  0.00410  sin  2  Q  —  0.00005  sin  2  (  0  —  ft  ) 

—  0.02521  sin  2  0  +  0.00010  sin  2  (0  —  T'  ) 
+  0.00293  sin  (0  +  82o  8')  +  0.00009  sin  (2  r'  —  ft  ) 
-f  0.00025  sin  (2  0  —  ft)  -f  0.00005  cos  r' 

~  0.00405  sin  2  ([  +  0.00004  sin  2  T' 

+  0.00135  sin  (([   —  r') 

fl  =  —  9.'2239  cos  Q  —  d!0027  cos  (3  0  —  r) 

+  0.0895  cos  2  Q  +  0.0067  cos  (2  0  —  ft) 

—  0.5506  cos  2  0  +  0.0024  cos  (2  r'  —  ft) 

—  0.0092  cos  (  0  +  280O  570  —  0.0023  sin  T*- 

—  0.0886  cos  2  ([  +  0.0008  cos  2  T' 

C  =  —  2d!4451  cos  <j  cos  0 

/)  =  —  20.4451  sin  0 

£;  =  _    0.0461  sin  Q  +  0".0014  sin  2  ft  —  0".0033  sin  2  0 

Bes9EL*8  Star -Constants, 
a  =  3*.07244  -|-  ls.33689  sin  Oo  tan  So  =  precession  in  right  ascension 
6  =  -jij-  cos  Oo  tan  do 
e  =  -1^5"  cos  €to  sec  d© 
<i  =  iV  Bin  cco  sec  d© 

a'  =s  20".0533  cos  oto  =  precession  in  declination 

6'  =  —  sin  oto 

cf  =s  tan  o  cos  do  —  sin  cco  sin  do 


df  = 

=   cos  Oo 

sin  do 

Reduction  to 

Apparent  Position. 

a 

= 

Cto 

+ 

fl^ 

+  Aa 

+ 

Bb 

+  Ce^ 

+ 

Dd  -i-  E 

(in 

time) 

6 

= 

do 

+ 

r/x' 

+  Aa 

+ 

Bb' 

+  Cef 

+ 

Dd' 

(in 

arc) 

INDEPENDENT  STAB-NUMBERS. 

f  =  46".0866  ^  +  J5  (in  arc)  =  3-.07244  ^  +  tV  J5  (in  time) 

^  sin   O  =  B  h  Bin  H  =  C  .         ^  .  ^ 

•  ^  t  =  L  tan  u 

^  cos  G  =  20".0533  A  h  cob  H  =  D 

Reduction  to  Apparent  Position. 
o  =  ao+/+r/z-f  ,»4^8in(0+ao)tand  +  ,»4  Asin  (ff+Oo)  seed  (in  time) 

d  =  do  +  r/+  ^cos(0  +  €to)  +  A  cos  (H  +  Oo)  sin  d  +  tcosd  (in  arc) 

Notes. — (1)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bessel's  star-constants  are  not  known  with 
sufiScient  accuracy.    Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(2)  In  using  the  star-constants  of  the  British  Association  Catalogue,  a,  b,  c,  d,  a(,  6',  e',  d', 
must  be  changed  to  c,  dj  a,  6,  —  c',  —  li',  —a',  —6',  respectively. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Dfty. 
(Sid.  Hour.) 

Log  A. 

Log  B, 

Log  C. 

Log  D. 

SolarDay. 
(Sid.  Hour.) 

Log  A. 

Log  B, 

Log  C. 

Log  D, 

Jan.       0 

-9.2068 

+0.9304 

-0.5350 

+1.3032 

Feb.     15 

-8.5278 

+0.8862 

-1.1980 

+  1.0437 

1 

9.2034 

0.9301 

0.5747 

1.3017 

16 

8.4786 

0.8863 

1.2028 

1.0315 

2 

9.1991 

0.9307 

0.6109 

1.3001 

17 

8.4186 

0.8855 

1.2074 

1.0189 

3 

9.1928 

0.9318 

0.6442 

1.2983 

18 

8.3516 

0.8837 

1.2119 

1.0058 

4 

9.1840 

0.9332 

0.6749 

1.2963 

19 
b 
(19.9)  20 

8.2840 

0.8810 

1.2162 

0.9921 

(7.9)     5 

-9.1726 

+0.9343 

-0.7035 

+1.2942 

-8.2235 

+0.8776 

-1.2203 

+0.9779 

6 

9.1586 

0.9348 

0.7302 

1.2920 

21 

8.1798 

0.8741 

1.2242 

0.9631 

7 

9.1430 

0.9344 

0.7553 

1.2896 

22 

8.1590 

0.8709 

1.2279 

0.9475 

8 

9.1267 

0.9330 

0.7788 

1.2871 

23 

8.1563 

0.8684 

1.2315 

0.9313 

9 

9.1108 

0.9309 

0.8010 

1.2844 

24 

8.1635 

0.8670 

1.2349 

0.9144 

10 

-9.0967 

+0.9281 

-0.8219 

+1.2815 

25 

-8.1685 

+0.8667 

-1.2382 

+0.8965 

11 

9.0850 

0.9251 

0.8418 

1.2785 

26 

8.1584 

0.8673 

1.2413 

0.8778 

12 

9.0758 

0.9223 

0.8607 

1.2754 

27 

8.1268 

0.8685 

1.2443 

0.8582 

13 

9.0689 

0.9201 

0.8787 

1.2721 

28 

8.0599 

0.8698 

1.2471 

0.8375 

14 

9.0630 

0.9188 

0.8958 

1.2686 

Mar.       1 

7.9440 

0.8708 

1.2497 

0.8156 

15 

-9.0569 

+0.9185 

-0.9121 

+1.2649 

2 

-7.7336 

+0.8710 

-1.2522 

+0.7924 

16 

9.0492 

0.9189 

0.9277 

1.2611 

3 

-7.2601 

0.8702 

1.2545 

0.7678 

17 

9.0388 

0.9198 

0.9426 

1.2571 

4 

+7.2381 

0.8683 

1.2567 

0.7416 

18 

9.0251 

0.9208 

0.9569 

1.2529 

5 

7.6831 

0.8656 

1.2588 

0.7136 

19 

9.0081 

0.9214 

0.9706 

1.2486 

6 
h 
(11.9)    7 

7.8531 

0.8625 

1.2607 

0.6835 

(8,9)  29 

-8.9880 

+0.9213 

-0.9838 

+1.2441 

+7.9385 

+0.8593 

-1.2624 

+0.651 1 

21 

8.9666 

0.9202 

0.9964 

1.2394 

8 

7.9773 

0.8567 

1.2641 

0.6159 

22 

8.9450 

0.9182 

1.0085 

1.2345 

9 

7.9903 

0.8549 

1.2656 

0.5775  i 

23 

8.9256 

0.9154 

1.0202 

1.2294 

10 

7.9943 

0.8543 

1.2669 

0.5352  , 

24 

8.9096 

0.9121 

1.0314 

1.2241 

11 

8.0082 

0.8548 

1.2681 

0.4883  , 

25 

-8.8981 

+0.9087 

-1.0422 

+1.2186 

12 

+8.0422 

+0.8562 

-1.2692 

+0.4355  ; 

26 

8.8908 

0.9058 

1.0526 

1.2129 

13 

8.0990 

0.8580 

1.2702 

0.3754 

27 

8.8866 

0.9036 

1.0626 

1.2070 

14 

8.1723 

0.8598 

1.2710 

0.3053  ' 

28 

8.8833 

0.9023 

1.0723 

1.2008 

15 

8.2514 

0.8611 

1.2716 

0.2217 

29 

8.8791 

0.9020 

1.0817 

1.1945 

16 

8.3270 

0.8614 

1.2722 

0.1180 

30 

-8.8713 

+0.9025 

-1.0907 

+1.1879 

17 

+8.3909 

+0.8608 

-1.2726 

+9.9813 

31 

8.8589 

0.9033 

1.0993 

I.I8I1 

18 

8.4414 

0.8591 

1.2729 

9.7807 

Feb.       1 

8.8407 

0.9041 

1.1077 

1.1741 

19 

8.4773 

0.8566 

1.2731 

+9.3965 

2 

8.8166 

0.9044 

1.1158 

1.1668 

20 

8.4987 

0.8539 

f.2731 

-9.0132 

3 

8.7876 

0.9038 

1.1236 

1.1591 

21 

h 
(12.9)  22 

8.5075 

0.8514 

1.2730 

9.6660 

(9.9)    4 

-8.7553 

+0.9022 

-1.1311 

+  1.1513 

+8.5065 

+0.8495 

-1.2728 

-9.9095 

5 

8.7226 

0.8997 

1.1383 

1.1432 

23 

8.5001 

0.8487 

1.2724 

0.0663 

6 

8.6921 

0.8965 

1.1452 

1.1347 

24 

8.4932 

0.8490 

1.2719 

0.1811 

7 

8.6670 

0.8929 

1.1519 

1.1260 

25 

8.4912 

0.8504 

1.2713 

0.2717 

8 

8.6484 

0.8895 

1.1585 

1.1170 

26 

8.4986 

0.8525 

1.2705 

0.3465 

9 

-8.6:557 

+0.8866 

-1.1648 

+1.1076 

27 

+8.5180 

+0.8550 

-1.2697 

-0.4101 

10 

8.6277 

0.8846 

1.1709 

1.0979 

28 

8.5473 

0.a572 

1.2686 

0.4654 

n 

8.6199 

0.8837 

1.1767 

1.0878 

29 

8.5830 

0.8587 

1.2675 

0.5144 

J2 

8.6093 

0.8837 

1.1824 

1.0774 

30 

d.6206 

0.8593 

1.2662 

0.5582 

13 

8.5920 

0.8844 

1.1878 

1.0666 

31 

8.6556 

0.8588 

1.2648 

0.5979 

14 

-8.5654 

+0.8854 

-1.1930 

+  1.0553 

32 

+8.6853 

+0.8573 

-1.2633 

-0.6341 

15 

-8.5278 

+0.8862 

-1.1980 

+  1.0437 

33 

+8.7078 

+0.a553 

-1.2616 

-0.6674 

E  =  - 

-0".QI2 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

(si^oJ!) 

Log  A. 

Log  B. 

Log  a 

LogD. 

SolwDfty. 
(Sid.  Hoar.) 

Log^. 

Log  B. 

LogC. 

LoffD. 

Apr.       1 

+8.6853 

+0.8573 

-1.2633 

-0.6341 

May     17 

+9.1654 

+0.8782 

-1.0101 

-1.2338 

2 

8.7078 

0.8553 

1.2616 

0.6674 

18 

9.1677 

0.8797 

0.9987 

1.2335 

3 

8.7227 

0.8531 

1.2598 

0.6981 

19 

9.1715 

0.8820 

0.9868 

1.2430 

4 

8.7313 

0.8512 

1.2579 

0.7268 

20 

9.1775 

0.8848 

0.9745 

1.2473 

5 

8.7352 

0.8502 

1.2558 

0.7535 

21 

9.1861 

0.8877 

0.9618 

1.2514 

(13.0)    6 

+8.7369 

+0.8502 

-1.2535 

-0.7785 

(16.0)  22 

+9.1967 

+0.8901 

-0.9485 

-1.2554 

7 

8.7393 

0.8514 

1.2512 

0.8020 

23 

9.2089 

0.8917 

0.9347 

1.2593 

8 

8.7454 

0.8536 

1.2487 

0.8242 

24 

9.2216 

0.8928 

0.9203 

1.2630 

9 

8.7569 

0.8564 

1.2460 

0.8451 

25 

9.2337 

0.8919 

0.9053 

1.2665 

10 

8.7739 

0.8592 

1.2433 

0.8650 

26 

9.2444 

0.6906 

0.8896 

1.2699 

11 

+8.7955 

+0.8617 

-1.2403 

-0.8839 

27 

+9.2533 

+0.8889 

-0.8732 

-1.2731 

12 

8.8195 

0.8633 

1.2373 

0.9018 

28 

9.2601 

0.8871 

0.8561 

1.2762 

13 

8.8431 

0.8640 

1.2340 

0.9190 

29 

9.2651 

0.8858 

0.8382 

1.2791 

14 

8.8645 

0.8635 

1.2307 

0.9353 

30 

9.2691 

0.8852 

0.8193 

1.2819 

15 

8.8817 

0.8623 

1.2271 

0.9509 

31 

9.2727 

0.8857 

0.7995 

1.2846 

16 

+8.8939 

+0.8605 

-1.2235 

-0.9658 

June      1 

+9.2769 

+0.8871 

-0.7786 

-1.2871 

17 

8.9011 

0.8588 

1.2197 

0.9801 

2 

9.2822 

0.8893 

0.7565 

1.2895 

18 

8.9039 

0.8576 

1.2157 

0.9938 

3 

9.2892 

0.8918 

0.738J 

1.2917 

19 

8.9041 

0.8572 

1.2115 

1.0070 

4 

9.2978 

0.8942 

0.7082 

1.2938 

20 

8.9036 

0.8580 

1.2072 

1.0196 

5 

(ir.o)  6 

9.3080 

0.8960 

0.6818 

1.2958 

(14.0)  21 

+8.9047 

+0.8599 

-1.2027 

-1.0318 

+9.3186 

+0.8969 

-0.6535 

-1.2977 

22 

8.9085 

0.8626 

1.1980 

1.0435 

7 

9.3287 

0.8968 

0.6231 

1.2994 

23 

8.9171 

0.8657 

1.1932 

1.0548 

8 

9.3381 

0.8957 

0.5903 

1.3010 

24 

8.9302 

0.8687 

1.1882 

1.0657 

9 

9.3460 

0.8938 

0.5547 

1.3025 

25 

8.9470 

0.8711 

1.1830 

1.0761 

10 

9.3522 

0.8917 

0.5157 

1.3068 

26 

+8.9658 

fO.8726 

-1.1776 

-1.0862 

11 

+9.3565 

+0.8896 

-0.4728 

-1.3051 

27 

8.9845 

0.8731 

1.1721 

1.0960 

12 

9.3595 

0.8881 

0.4251 

1.3062 

28 

9.00  J  7 

0.8726 

1.1663 

1.1054 

13 

9.3618 

0.8875 

0.3713 

1.3071 

29 

9.0165 

0.8713 

1.1603 

1.1144 

14 

9.3639 

0.8879 

0.3098 

1.3080 

30 

9.0272 

0.8698 

1.1541 

1.1232 

15 

9.3668 

0.8892 

0.2330 

1.3087 

May      1 

+9.0349 

+0.8684 

-1.1477 

-1.1316 

16 

+9.3708 

+0.8911 

-0.1518 

-1.3093 

2 

9.0398 

0.8676 

I.I41I 

1.1398 

17 

9.3765 

0.8932 

0.0441 

1.3098 

3 

9.0434 

0.8677 

1.1343 

1.1477 

18 

9.3836 

0.8949 

9.9004 

1.3102 

4 

9.0470 

•  0.8690 

1.1273 

1.1553 

19 

9.3918 

0.8960 

9.6840 

1.3105 

5 

9.0522 

0.8712 

1.1200 

1.1627 

20 
h 
(18.0)  81 

9.4006 

0.8962 

-9.2326 

1.3106 

(lff.0)    6 

+9.0595 

+0.8741 

-1.1124 

-1.1698 

+9.4093 

+0.8952 

+9.1500 

-1.3106 

7 

9.0700 

0.8772 

1.1046 

1.1767 

22 

9.4172 

0.8934 

9.6566 

1.3105 

8 

9.0825 

0.8801 

1.0965 

1.1834 

23 

9.4240 

0.8909 

9.8839 

1.3102 

9 

9.0972 

0.8822 

1.0882 

1.1898 

24 

9.4294 

0.8882 

0.0323 

1.3009 

10 

9.1124 

0.H834 

1.0796 

1.1960 

25 

9.4335 

0.8858 

0.1429 

1.3004 

11 

+9.1267 

+0.8835 

-l.*0706 

-1.2020 

26 

+9.4-367 

+0.8841 

+0.2306 

-1.3088 

12 

9.1392 

0.8827 

1.0814 

1.2078 

27 

9.4304 

0.8a34 

0.3034 

1.3081 

13 

9.1492 

0,8813 

1.0518 

1.2133 

28 

9.4422 

0.8836 

0.3657 

1.8072 

14 

9.1564 

0.8797 

1.0420 

1.2187 

29 

9.4458 

0.8847 

0.4200 

1.3063 

15 

9.1608 

0.8784 

1.0317 

1.2239 

30 

9.4504 

0.8863 

0.4682 

1.3052 

16 

+9.1635 

+0.8778 

-1.0211 

-1.2290 

31 

+9.4561 

+0.8879 

+0.5114 

-1.3040   I 

17 

+9.1654 

+0.8782 

-I.OIOI 

-1.2338 

32 

+9.4629 

+0.8890 

+0.5507 

-1.3026 

S  =  - 

-0".02 
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FOE  WASHINGTON  MEAN  MIDNIGHT. 

SobffDAy. 
(Sid.  Hour.) 

Log^. 

Log  B. 

Log  C. 

Log  D. 

SolwDay. 
(Sid.  Hour.) 

Log  A. 

Log  B. 

Log  a 

Log  D. 

July       1 

+9.4561 

+0.8879 

+0.5114 

-1.3040 

Aug.    16 

+9.6221 

+0.8313 

+1.1808 

-1.0803 

2 

9.4629 

0.8890 

0.5507 

1.3026 

•  17 

9.6249 

0.8272 

1.1860 

1.0701 

3 

9.4702 

0.8894 

0.5865 

1.3012 

18 

9.6269 

0.8232 

1.1911 

1.0596 

4 

9.4776 

0.8887 

0.6195 

1.2996 

19 

9.6282 

0.8197 

1.1959 

1.0486 

5 
(19.0)    6 

9.4846 

0.8869 

0.6501 

1.2979 

20 

9.6289 

0.8172 

1.2006 

1.0371 

+9.4905 

+0.8843 

+0.6786 

-1.2961 

(23.0)  21 

+9.6293 

+0.8159 

+1.2051 

-1.0253 

7 

9.4953 

0.8812 

0.7051 

1.2941 

22 

9.6301 

0.8158 

1.2094 

1.0130 

8 

9.4987 

0.8781 

0.7301 

1.2920 

23 

9.6314 

0.8166 

1.2137 

1.0002 

9 

9.5010 

0.8754 

0.7535 

1.2898 

24 

9.63?5 

0S17S 

1.2177 

0.9869 

10 

9.5025 

0.8736 

0.7757 

1.2874 

25 

9.6363 

0.8189 

1.2216 

0.9731 

11 

+9.5038 

+0.8727 

+0.7967 

-1.2849 

26 

+9.6398 

+0.8194 

+1.2253 

-0.9587 

12 

9.5054 

0.8728 

0.8166 

1.2823 

27 

9.6436 

0.8189 

1.2288 

0.9436 

13 

9.5078 

0.8737 

0.8355 

1.2795 

28 

9.6473 

0.8172 

1.2322 

0.9278 

U 

9.5112 

0.8750 

0.8535 

1.2766 

29 

9.6506 

0.8144 

1.2355 

0.9113 

15 

9.5158 

0.8761 

0.8706 

1.27:16 

30 

9.6532 

0.8107 

1.2386 

0.8941 

16 

+9.5212 

+0.8767 

+0.8870 

-1.2704 

31 

+9.6549 

+0.8068 

+1.2416 

-0.8760 

17 

9.5273 

0.8763 

0.9027 

1.2671 

Sept.      1 

9.6558 

0.8030 

1.2444 

0.8570 

18 

9.5334 

0.8748 

0.9178 

1.2636 

2 

9.6559 

0.8000 

1.2471 

0.8369 

19 

9.5391 

0.8724 

0.9322 

1.2599 

3 

9.6557 

0.7982 

1.2497 

0.8157 

20 
h 
(90.0)21 

9.5441 

0.9691 

0.9460 

1.2561 

4 

(93.0)    5 

9.6554 

0.7976 

1.2521 

0.7933 

•1-9.5480 

+0.8655 

+0.9593 

-1.2522 

+9.6554 

+0.7982 

+1.2544 

-0.7696 

22 

9.5509 

0.8620 

0.9721 

1.2481 

6 

9.6561 

0.7997 

1.2565 

0.7443 

23 

9.5530 

0.8591 

0.9844 

1.2439 

7 

9.6576 

0.8014 

1.2585 

0.7173 

24 

9.5546 

0.8572 

0.9962 

1.2.394 

8 

9.6598 

0.8028 

1.2604 

0.6883 

26 

9.5561 

0.8564 

1.0077 

1.2348 

9 

9.6627 

0.8034 

1.2621 

0.6572 

26 

+9.5581 

+0.8565 

+1.0187 

-1.2301 

10 

+9.6660 

+0.8030 

+1.2637 

-0.6235 

27 

9.5608 

0.8573 

1.0293 

1.2251 

11 

9.6692 

0.8013 

1.2652 

0.5868 

28 

9.5644 

0.8584 

1.0396 

1.2200 

12 

9.6720 

0.7985 

1.2666 

0.5466 

29 

9.5688 

0.8592 

1.0495 

1.2147 

13 

9.6743 

0.7951 

1.2678 

0.5021 

30 

9.5738 

0.8592 

1.0590 

1.2092 

14 

9.6758 

0.7915 

1.2689 

0.4522 

31 

+9.5790 

+0.a582 

+1.0682 

-1.2035 

15 

+9.6766 

+0.7883 

+1.2699 

-0.3958 

Aug.      1 

9.5840 

0.8561 

1.0771 

1.1976 

16 

9.6789 

0.7861 

1.2707 

0.3308 

2 

9..5884 

0.8529 

1.0858 

1.1915 

17 

9.6770 

0.7852 

1.2714 

0.2540 

3 

9.5919 

0.8492 

1.0942 

1.1852 

18 

9.6772 

0.7856 

1.2720 

0.1605 

4 

9.5943 

0.8452 

1.1023 

1.1787 

19 

9.6778 

0.7872 

1.2725 

0.0409 

h       5 

+9.5957 

+0.8416 

+1.1101 

-1.1719 

(0.0)  20 

+9.6791 

+0.7894 

+1.2728 

-9.8752 

(2t.O)    6 

9.5964 

0.8387 

1.1176 

1.1649 

21 

9.6811 

0.7917 

1.2730 

9.6139 

7 

9.5968 

0.8370 

1.1249 

1.1577 

22 

9.6838 

0.7935 

1.2731 

-8.7031 

8 

9.5972 

0.8364 

1.1320 

1.1502 

23 

9.6869 

0.7944 

1.2731 

+9.4740 

9 

9.5982 

0.8367 

1.1388 

1.1425 

24 

9.6900 

0.7941 

1.2729 

9.8115 

10 

+9.5999 

+0.8377 

+1.1454 

-1.1345 

25 

+9.6930 

+0.7925 

+1.2726 

+9.9991 

11 

9.6025 

0.8386 

1.1518 

1.1262 

26 

9.6954 

0.7900 

1.2722 

0.1294 

12 

9.6060 

0.8392 

1.1580 

1.1177 

27 

9.6970 

0.7870 

1.2716 

0.2296 

13 

9.6101 

0.8388 

1.1640 

1.1088 

28 

9.6978 

0.7841 

1.2709 

0.3109 

14 

9.6143 

0.8374 

1.1898 

1.0998 

29 

9.6980 

0.7818 

1.2701 

0.3792 

15 

+9.6185 

+0.8348 

+1.1754 

-1.0901 

30 

+9.6978 

+0.7806 

+1.2692 

+0.4382 

16 

+9.6231 

+0.8313 

+1.1808 

-1.0803 

31 

+9.6974 

+0.7807 

+1.2681 

+0.4901 

S  =  - 

-0".01 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

- 

SoUrDay. 
(Sid.  Hour.) 

Log -4. 

Log  B, 

Log  C. 

Log  2>. 

SolarDay. 
(Sid.  Hour.) 

Log^. 

Log  B. 

Log  C. 

Log/). 

Oct.        1 

+9.6974 

+0.7807 

+1.2681 

+0.4901 

Nov.     16 

+9.7772 

4-0.8217 

+1.0363 

+1.2217 

2 

9.6972 

0.7823 

1.2669 

0.5363 

17 

9.7807 

0.8232 

1.0253 

1.2270 

3 

9.6975 

0.7647 

1.2656 

0.5780 

•  18 

9.7841 

0.8236 

1,0139 

1.2322 

h       4 

9.6986 

0.7876 

1.2641 

0.6159 

h      ^9 

9.7873 

0.8228 

1.0021 

1.2371 

(I.O)    5 

9.7004 

0.7905 

1.2625 

0.6506 

(4.0)  20 

9.7900 

0.8212 

0.9898 

1.2419 

6 

+9.7029 

+0.7926 

+1.2607 

+0.6827 

21 

+9.7920 

+0.8193 

+0.9770 

+1.2465 

7 

9.7058 

0.7937 

1.2588 

0.7125 

22 

9.7935 

0.8176 

0.9636 

1.2509 

8 

9.7088 

0.7935 

1.2568 

0.7403 

23 

9.7945 

0.8166 

0.9497 

1.2551 

9 

9.7116 

0.7922 

1.2547 

0.7663 

24 

9.7952 

0.8167 

0.9352 

1.259] 

10 

9.7139 

0.7901 

1.2524 

0.7907 

25 

9.7959 

0.8179 

0.9200 

1.2630 

11 

+9.7156 

+0.7876 

+1.2499 

+0.8137 

26 

+9.7968 

+0.8202 

+0.9042 

+1.2667 

12 

9.7167 

0.7854 

1.2473 

0.8354 

27 

9.7982 

0.8232 

0.8876 

1.2703 

13 

9.7172 

0.7840 

1.2446 

0.8560 

28 

9.8003 

0.8263 

0.8701 

1.2737 

14 

9.7175 

0.7839 

1.2417 

0.8755 

29 

9.8030 

0.8291 

0.8518 

1.2769 

15 

9.7179 

0.7850 

1.2386 

0.8941 

30 

9.8061 

0.831 1 

0.8326 

1.2800 

16 

+9.7186 

+0.7874 

+  1.2354 

+0.9118 

Dec.       1 

+9.8094 

+0.8319 

+0.8123 

+1.2829 

17 

9.7198 

0.7906 

1.2321 

0.9287 

2 

9.8127 

0.8315 

0.7908 

1.2856 

18 

9.7217 

0.7940 

1.2286 

0.9448 

3 

9.8158 

0.8300 

-0.7681 

1.2883 

19 

9.7242 

0.7972 

1.2249 

0.9603 

h       4 

9  8185 

0.8279 

0.7440 

1.2907 

20 

9.7272 

0.7994 

1.2210 

0.9751 

(5.0)    5 

9.8206 

0.8256 

0.7184 

1.2930 

(2.0)  21 

+9.7305 

+0.8005 

+1.2170 

+0.9893 

6 

+9.8222 

+0.8236 

+0.6910 

+1.2952 

22 

9.7336 

0.8004 

1.2128 

1.0029 

7 

9.8235 

0.8225 

0.6615 

1.2972 

23 

9.7363 

0.7992 

1.2085 

1.0160 

8 

9.8247 

0.8225 

0.6297 

1.2991 

24 

9.7384 

0.7974 

1.2039 

1.0286 

9 

9.8260 

0.8236 

0.5953 

1.3008 

25 

9.7399 

0.7954 

1.1992 

1.0407 

10 

9.8?76 

0.8257 

0.5578 

1.3024 

26 

+9.7406 

+0.7938 

+  1.1943 

+1.0524 

11 

+9.8297 

+0.8282 

+0.5166 

+1.3038 

27 

9.7409 

0.7932 

1.1892 

1.0636 

12 

9.8323 

0.a308 

0.4708 

1.3051 

28 

9.7410 

0.79.39 

l.ia39 

1.0744 

13 

9.8354 

0.8328 

0.4196 

1.3063 

29 

9.7412 

0.7958 

1.1784 

1.0849 

14 

9.8387 

0.8338 

0.3613 

1.3073 

30 

9.7418 

0.7988 

1.1727 

1.0950 

15 

9.8421 

0.8336 

0.2937 

1.3082 

31 

+9.7430 

+0.8023 

+1.1667 

+1.1047 

16 

+9.8454 

+0.8323 

+0.2135 

+1.3089 

Nov.       1 

9.7449 

0.8059 

1.1606 

1.1140 

17 

9.8482 

0.8300 

0.1148 

1.3095 

2 

9.7475 

0.8090 

1.1542 

1.1230 

18 

9.8505 

0.8272 

9.9866 

1.3100 

3 

9.7506 

0.8M0 

1.1476 

1.1318 

19 

9.8522 

0.8243 

9.80.37 

1.3103 

4 

h 
1    (3.0)    5 

9.7538 

0.8119 

I.I408 

1.1403 

20 
h 
(6.0)  21 

9.8534 

0.8220 

+9.4812 

•    1.3105 

+9.7569 

+0.8116 

+1.1337 

+1.1484 

+9.8544 

.  +0.8206 

-8.3808 

+  1.3106 

6 

9.7597 

0.8103 

1.1263 

I. 1563 

22 

9.8552 

0.8204 

9.5600 

1.3105 

7 

9.7620 

0.8086 

1.1187 

I.I639 

23 

9.8562 

0.8213 

9.8430 

1.3103 

8 

9.7637 

0.8068 

1.1108 

1.1713 

24 

9.8575 

0.8230 

0.0128 

1.3099 

9 

9.7649 

0.8057 

1.1026 

1.1784 

25 

9.8593 

0.8250 

0.1345 

1.3094 

10 

+9.7658 

+0.8056 

+1.0942 

+1.1852 

26 

+9.8616 

+0.8267 

-0.2203 

+  1.3088 

11 

9.7666 

0.8067 

1.0854 

1.1918 

27 

9.8643 

0.8279 

0.3070 

1.3080 

12 

9.7677 

0.8090 

1.0763 

1.1982 

28 

9.8673 

0.8279 

0.3727 

1.3071 

13 

9.7692 

0.8121 

1.0668 

1.2044 

29 

9.8704 

0.8266 

0.4297 

1.3061 

14 

9.7713 

0.8156 

1.0570 

1.2104 

30 

9.8732 

0.8243 

0.4799 

1.3049 

15 

+9.7740 

+0.8190 

+1  0468 

+1.2161 

31 

+9.8757 

+0.821 1 

-0.5248 

+1.3036  1 

16 

+9.7772 

+0.8217 

+  1.0363 

+1.2217 

32 

+9.8778 

+0.8175 

-0.5654 

+1.3021 

B  =  - 

-  (K'.Ol 

• 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

T 

/ 

0 

H 

"^gg. 

LoK*. 

i 

Log<. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

JttIK     0 

0.0015 

-^"44 

-of496 

110  45 

h  m 
7  23.0 

0  / 
350  19 

h  m 
23  21.3 

+0.9595 

+1.3094 

-1.49 

-0.1726 

1 

0.0043 

7.38 

0.492 

110  37 

7  22.5 

349  23 

23  17.5 

0.9589 

1.3092 

1.63 

0.2122 

2 

0.0070 

7.31   0.487 

110  25 

7  21.6 

348  26 

23  13.8 

0.9589 

1.3090 

1.77 

0.2485 

3 

0.0097 

7.21   0.481 

110  5 

7  20.3 

347  30 

23  10.0 

0.9591 

1.3087 

1.91 

0.2817 

4 

0.0125 

7.06   0.471 

109  40 

7  18.6 

346  33 

23  6.2 

0.9593 

1.3084 

2.05 

0.3122 

(r^O)  5 

0.0152 

-6.88  -0.459 

109  7 

7  16.6 

345  37 

23  2.4 

+0.9590 

+1.3081 

-2.19 

-0.3408 

6 

0.0179 

6.66   0.444 

108  34 

7  14.2 

344  40 

22  58.6 

0.9580 

1.3077 

2.33 

0.3678 

7 

0.0207 

6.43!  0.428 

107  58 

7  11.8 

343  43 

22  54.9 

0.9561 

1.3074 

2.47 

0.3927 

8 

0.0234 

6.19 

0.413 

107  23 

7  9.6 

342  46 

22  51.1 

0.9534 

1.3070 

2.61 

0.4161 

9 

D.0261 

5.97 

0.398 

106  53 

7  7.5 

341  48 

22  47.2 

0.9500 

1.3066 

2.74 

0.4384 

10 

0.0289 

-5.78 

-0.385 

106  28 

7  6.9 

340  51 

22  43.4 

+0.9463 

+  1.3062 

-2.88 

-0.4594 

II 

0.0316 

5.63 

0.375 

106  10 

7  4.6 

339  54 

22  39.6 

0.9426 

1..3058 

3.02 

0.4793 

12 

0.0344 

5.51 

0.367 

105  56 

7  3.8 

338  57 

22  35.8 

0.9393 

1.3054 

3.15 

0.4980 

13 

0.0371 

5.42 

0.361 

105  46 

7  3.1 

337  69 

22  32.0 

0.9:)68 

1.3049 

3.28 

0.5161 

14 

0.0398 

5.35 

0.357 

105  37 

7  2.4 

337  2 

22  28.1 

0.9352 

1.3045 

3.41 

0.5332 

15 

0.0426 

-5.27 

-0.352 

105  25 

7  1.7 

336  4 

22  24.3 

+0.9344 

+1.3040 

-3.54 

-0.5496 

16 

0.0453 

5.18 

0..345 

105  9 

7  0.6 

335  6 

22  20.4 

0.9342 

1.3035 

3.67 

0.5652 

17 

0.0480 

5.06 

0.337 

104  47 

6  59.1 

:)34  8 

22  16.6 

0.9344 

1.3029 

3.80 

0.5801 

Id 

0.0508 

4.90 

0.327 

104  18 

6  57.2 

333  10 

22  12.7 

0.9345 

1.3024 

3.93 

0.5944 

19 

0.0535 

4.72 

0.314 

103  45 

6  55.0 

332  12 

22  8.8 

0.9340 

1.3019 

4.06 

0.6081 

(Sio)  20 

0.0563 

-4.50 

-0.300 

103  10 

6  52.6 

331  14 

22  4.9 

+0.9329 

+1.3013 

-4.18 

-0.6212 

21 

0.0590 

4.29 

0.286 

102  35 

6  50.3 

3:)0  15 

22  1.0 

0.9308 

1.3008 

4.30 

0.6338 

22 

0.0617 

4.08 

0.272 

102  2, 

6  48.2 

329  17 

21  57.1 

0.9279 

1.3002 

4.42 

0.6459 

23 

0.0645 

3.90 

0.260 

101  36 

6  46.4 

328  18 

21  53.2 

0.9244 

1.2996 

4.55 

0.6577 

24 

0.0672 

3.76 

0.251 

101  17 

6  45.1 

327  19 

21  49.3 

0.9206 

1.2990 

4.67 

0.6689 

25 

0.0700 

-3.67 

-0.244 

101  4 

6  44.3 

326  20 

21  45.3 

+0.9169 

+1.2984 

-4.79 

-0.6799 

26 

0.0727 

3.60 

0.240 

100  58 

6  43.9 

325  21 

21  41.4 

0.9138 

1.2978 

4.90 

0.6901 

27 

0.0754 

3.57 

0.238 

100  55 

6  43.7 

324  21 

21  37.4 

0.9115 

1.2971 

5.02 

0.7001 

28 

0.0782 

3.54 

0.236 

100  52 

6  43.5 

323  21 

21  33.4 

0.9102 

1.2965 

5.13 

0.7098 

29 

0.0809 

3.51 

0.234 

100  46 

6  43.1 

322  22 

2129.4 

0.9097 

1.2959 

5.24 

0.7191 

30 

o.08:u> 

-3.45 

-0.229 

100  34 

6  42.3 

.321  22 

21  25.4 

+0.9099 

+1.2952 

-5.35 

-0.7282 

31 

0.0864 

3.35;  0.223 1 

100  16 

6  41.0 

320  22 

21  21.4 

0.9103 

1.2946 

5.46 

0.7368 

Feb.    1 

0.0891 

3.21 

0.214 

99  50 

6  39.3 

319  22 

21  17.4 

0.9105 

1.2939 

5.56 

0.7452 

2 

0.0919 

3.04 

0.203 

99  18 

6  37.2 

318  21 

21  13.4 

0.9101 

1.2932 

5.66 

0.7532 

3 

0.0946 

2.85 

0.190 

98  43 

6  34.9 

317  21 

21  9.4 

0.9088 

1.2926 

5.77 

0.7610 

(9.0)  4 

0.0973 

-2.64 

-0.176 

98  8 

6  32.5 

316  20 

21  5.3 

+0.9066 

+1.2919 

-5.87 

-0.76a5 

5 

O.IOOI 

2.45 

0.163 

97  36 

6  30.4 

315  19 

21  1.3 

0.9036 

1.2913 

5.97 

0.7758 

6 

0.1028 

2.29 

0.152 

97  8 

6  28.6 

314  18 

20  57.2 

0.8999 

1.2908 

6.06 

0.7828 

7 

0.1055 

2.16   0.144 

06  48 

6  27.2 

313  17 

20  53.1 

0.8960 

1.2899 

6.16 

0.7896 

8 

0.1083 

2.07'  0.138 

j 

96  34 

6  26.3 

312  16 

20  49.0 

0.3923 

1.2893 

6.25 

0.7961  1 

9 

O.IIIO 

-2.01  -0.134 

96  25 

6  25.7 

311  14 

20  44.9 

+0.8893 

+1.2886 

-6.34 

-0.8023 

10 

0.1138 

1.98   0.132 

96  20 

6  25.3 

310  13 

20  40.8 

0.8873 

1.2880 

6.43 

0.8084 

11 

0.1165 

1.94   0.129 

96  14 

6  24.9 

309  11 

20  36.7 

0.8863 

1.2873 

6.52 

0.8142 

12 

0.1192 

1.89   0.126 

96  5 

6  24.3 

308  9 

20  32.6 

0.8862 

1.2867 

6.61 

0.8199 

13 

0.1220 

1.82 1  0.121 

95  50 

^23.4 

307  6 

20  28.4 

0.8867 

1.2860 

6.69 

0.8253 

14 

0.1247 

-1.71  -0.114 

95  29 

6  21.9 

306  4 

20  24.3 

+0.8874 

+1.2854 

-6.77 

-0.8305 

15 

0.1274 

-1.57  1  -0.105 

95  1 

6  20.1 

305  2 

20  20.1 

+0.8878 

+1.2848 

-6.84 

-0.a355 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

0 

H 

^gg. 

Log*. 

i 

Logi. 

In  Arc. 

In  Time. 

InAro. 

In  Time. 

In  Arc. 

In  Time. 

Feb.   15 

0.1274 

-  1.57 

-0.105 

o   / 

95  1 

h  m 
6  20.1 

o  / 

305  2 

h  m 
20  20.1 

+0.8878 

+1.2848 

-6.84 

-0.8355 

16 

0.1302 

Ml 

0.094 

94  29 

6  17.9 

303  5a 

20  15.9 

0.8876 

1.2841 

6.92 

0.8404  < 

17 

0.1329 

1.23 

0.082 

93  55 

6  15.7 

302  56 

20  11.8 

0.8865 

1.2835 

7.00 

0.8450 

18 

0.1357 

1.06 

0.070 

93  22 

6  13.5 

30153 

20  7.6 

0.8845 

1.2829 

7.07 

0.B494 

19 

0.i:J84 

0.91 

0.060 

92  54 

6  11.6 

300  50 

20  3.3 

0.8815 

1.2824 

7.14 

0.8536 

(10^0)  20 

0.1411 

-  0.79 

-0.053 

92  33 

6  10.2 

299  47 

19  59.1 

+0.8781 

+1.2818 

-7.21 

-0.8577 

21 

0.1439 

0.72 

0.048 

92  19 

6  9.3 

298  44 

19  54.9 

0.8745 

1.2812 

7.27 

0.8616 

22 

0.1466 

0.68 

0.046 

92  14 

6  8.9 

297  40 

19  50.7 

0.8712 

1.2807 

7.33 

0.8654 

23 

0.1494 

0.68 

0.045 

92  14 

6  8.9 

296  37 

19  46.4 

0.8688 

1.2802 

7.40 

0.8690 

24 

0.1521 

0.69 

0.046 

92  16 

6  9.1 

295  33 

19  42.2 

0.8673 

1.2796 

7.45 

0.8724 

25 

0.1548 

-  0.70 

-0.046 

92  18 

6  9.2 

294  29 

19  37.9 

+0.8670 

+1.2791 

-7.51 

-0.8756~ 

26 

0.1576 

0.68 

0.045 

92  15 

6  9.0 

293  25 

19  33.7 

0.8676 

1.2787 

7.56 

0.8787 

27 

0.1603 

0.64 

0.042 

92  4 

6  8.2 

292  21 

19  29.4 

0.8688 

1.2782 

7.62 

0.8817 

28 

0.1  6:M) 

0.55 

0.037 

91  47 

6  7.1 

291  17 

19  25.1 

0.8700 

1.2778 

7.66 

0.8845 

Mar.    1 

0.1658 

0.42 

0.028 

91  22 

6  5.5 

290  13 

19  20.8 

0.8709 

1.2773 

7.71 

0.8872 

2 

0.1685 

-  0.27 

-0.018 

90  50 

6  3.3 

289  8 

19  16.5 

+0.8710 

+1.2769 

-7.76 

-0.8896 

J 

0.1713 

-  0.10 

-0.007 

90  17 

6  1.1 

288  4 

19  12.2 

0.8702 

1.2765 

7.80 

0.8920 

4 

0.1740 

+  0.06 

+0.004 

89  44 

5  58.9 

286  59 

19  7.9 

0.8683 

1.2761 

7.84 

0.8942 

5 

0.1767 

0.20 

0.014 

89  15 

5  57.0 

285  55  19  3.6 

0.8657 

1.2757 

7.87 

0.8962 

6 

0.1795 

0.31 

0.021 

88  53 

5  55.5 

284  50 

18  59.3 

0.8626 

1.2754 

7.91 

0.8981 

(llV  7 

0.1822 

+  0.38 

+0.025 

88  37 

5  54.5 

283  45 

18  55.0 

+0.8595 

+1.2751 

-7.94 

-0.8999  1 

8 

0.1849 

0.42 

0.028 

88  29 

5  53.9 

282  40 

18  50.7 

0.8568 

1.2748 

7.97 

0.9016 

9 

0.1877 

0.43 

0.029 

88  26 

5  53.7 

281  35 

18  46.4 

0.8551 

1.2745 

8.00 

0.9030 

10 

0.1904 

0.44 

0.029 

88  25 

5  53.7 

280  31 

18  42.0 

0.8545 

1.2743 

8.02 

0.9043 

11 

0.1932 

0.45 

0,030 

88  22 

5  53.5 

279  26 

18  37.7 

0.8550 

1.2741 

8.05 

0.9056 

12 

0.1959 

+  0.49 

+0.033 

88  14 

5  53.0 

278  21 

18  33.4 

+0.8564 

+1.2739 

-8.07 

-0.9067 

13 

0.1986 

0.56 

0.037 

88  0 

5  52.0 

277  16 

18  29.0 

0.8583 

1.2737 

8.09 

0.9077 

14 

0.2014 

0.67 

0.044 

87  39 

5  50.6 

276  11 

18  24.7 

0.8602 

1.2735 

8.10 

0.9084 

15 

0.2041 

0.80 

0.0.54 

87  11 

5  48.7 

275  6 

18  20.4 

0.8616 

1.2734 

8.11 

0.9091 

16 

0.2068 

0.96 

0.064 

86  39 

5  46.6 

274  1 

18  16.0 

0.8622 

1.2733 

8.12 

0.9097 

17 

0.2096 

+  1.11 

+0.074 

86  7 

5  44.4 

272  56 

18  11.7 

+0.8618 

+1.2732 

-8.13 

-0.9100 

18 

0.2123 

1.25 

0.083 

85  37 

5  42.5 

27151 

18  7.4 

0.8603 

1.2732 

8.13 

0.9103 

19 

0.2151 

1.36 

0.091 

85  13 

5  40.9 

270  46 

18  3.0 

0.8582 

1.2731 

8.14 

0.9105 

20 

0.2178 

1.43 

0.096 

84  57 

5  39.8 

269  41 

17  58.7 

0.8556 

1.2731 

8.14 

0.9106 

21 

0.2205 

1.46 

0.098 

84  49 

5  39.2 

268  36 

17  54.4 

0.8532 

1.2731 

8.14 

0.9105 

(i«.e)  22 

0.2233 

+  1.46 

+0.097 

84  48 

5  39.2 

267  31 

17  50.1 

+0.8513 

+1.2732 

-8.13 

-0.9103 

23 

0.2260 

1.44 

0.096 

84  52 

5  39.5 

266  26 

17  45.7 

0.8504 

1.2733 

8.12 

0.90$)8 

24 

0.2288 

1.41 

0.094 

84  57 

5  39.8 

265  22 

17  41.4 

0.8507 

1.2734 

8.12 

0.9094 

25 

0.2315 

1.41 

0.094 

84  59 

5  40.0 

264  17 

17  37.1 

0.8521 

1.2735 

8.11 

0.9088 

26 

0.2342 

1.43 

0.096 

84  56 

5  39.7 

263  12 

17  32.8 

0.8542 

1.2736 

8.03 

0.9080 

27 

0.2370 

+  1.50 

+0.100 

84  44 

5  38.9 

262  8 

17  28.5 

+0.8568 

+1.2738 

-e.07 

-0.9071 

28 

0.2397 

1.60 

0.107 

84  23 

5  37.6 

261  3 

17  24.2 

0.8593 

1.2740 

8.06 

0.9061 

29 

0.2424 

1.74 

0.116 

83  56 

5  35.7 

259  59 

17  19.9 

0.8612 

1.2742 

.8.04 

0.9050 

30 

0.2452 

I.IK) 

0.127 

83  24 

5  33.6 

258  55 

17  15.7 

0.8622 

1.2744 

8.01 

0.9037 

31 

0.2479 

2.06 

0.138 

82  50 

5  31.4 

257  51 

17  11.4 

0.8622 

1.2747 

7.99 

0.9023 

32 

0.2507 

+  2.21 

+0.147 

82  19 

5  29.3 

256  47 

17  7.1 

+0.8612 

+1.2749 

-7.96 

-0.9007 

33 

0.2534 

+  2.33 

+0.155 

81  58 

5  27.5 

255  43 

17  2.9 

+0.8596 

+1.2752 

-7.92 

-0.8990 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

Soltf  Day. 
(Sid.  Hoar.) 

T 

/ 

a 

S 

^9. 

Log*. 

i 

Logi. 

InAro.  UnTimo. 

1 

InAro. 

In  Time. 

InAro. 

In  Time. 

Apr.    1 

y 

0.2507 

+2^21  +0.147 

O    t 

82  19 

h  m 
5  29.3 

O   / 

256  47 

b  m 
17  7.1 

+0.8612 

+1.2749 

-7.96 

-0.9007 

2 

0.2534 

2.33   0.155 

8152 

5  27.6 

255  43 

17  2.9 

0.8596 

1.2752 

7.92 

0.8990 

3 

0.2561 

2.41   0.161 

8133 

5  26.2 

254  39 

16  58.6 

0.8578 

1.2756 

7.89 

0,8973 

4 

0.2589 

2.46   0.164 

8121 

5  25.4 

253  36 

16  54.4 

0.8562 

1.2759 

7.86 

0.8953 

5 

0.2616 

2.48 

0.166 

81  15 

5  25.0 

252  32 

16  50.2 

0.8552 

1.2762 

7.82 

0.8932 

(IS.O)  6 

0.2643 

+2.49 

+0.166 

81  13 

5  24.9 

25129 

16  45.9 

+0.8553 

+1.2766 

-7.78 

-0.8910 

7 

0.2671 

2.51 

0.167 

81  12 

5  24.8 

250  26 

16  41.7 

0.8566 

1.2770 

7.74 

0.8887 

8 

0.2698 

2.54 

0.170 

81  7 

5  24.5 

249  23 

16  37.5 

0.8588 

1.2774 

7.70 

0.8862 

9 

0.2726 

2.61 

0.174 

80  56 

5  23.8 

248  20 

16  33.3 

0.8618 

1.2779 

7.65 

0.8836 

10 

0.2753 

2.72 

0.181 

80  39 

5  22.6 

247  17 

16  29.2 

0.8650 

1.2783 

7.60 

0.8807 

11 

0.2780 

+2.86 

+0.190 

80  14 

5  20.9 

246  15 

16  25.0 

+0.8680 

+1.2788 

-7.56 

-0.8778 

12 

0.2808 

3.02 

0.201 

79  43 

5  18.9 

245  12 

16  20.8 

0.8704 

1.2793 

7.49 

0.8747 

13 

0.2835 

3.19 

0.213 

79  11 

5  16.7 

244  10 

16  16.7 

0.8718 

1.2798 

7.44 

0.8715 

14 

0.2862 

3.35 

0.224 

78  38 

5  14.6 

243  8 

16  12.5 

0.8721 

1.2803 

7.38 

0.8681 

15 

0.2890 

3.49 

0.233 

78  9 

5  12.6 

242  7 

16  8.4 

0.8716 

1.2808 

7.32 

0.8647 

16 

0.2917 

+3.59 

+0.239 

77  47 

5  11.1 

241  5 

16  4.3 

+0.8705 

+1.2813 

-7.26 

-0.8610 

17 

0.2945 

3.65 

0.243 

77  32 

5  10.1 

240  4 

16  0.2 

0.8691 

1.2819 

7.20 

0.8571 

18 

0.2972 

3.67 

0.245 

77  25 

5  9.7 

239  2 

15  56.1 

0.8681 

1.2824 

7.13 

0.8532 

19 

0.2999 

3.67 

0.245 

77  24 

5  9.6 

238  1 

15  52.1 

0.8678 

1.2830 

7.06 

0.8490 

20 

0.3027 

3.67 

0.245 

77  27 

5  9.8 

237  0 

15  48.0 

0.8685 

K2836 

6.9i) 

0.8446 

(14^  21 

0.3054 

+3.68 

+0.245 

77  28 

5  9.9 

236  0 

15  44.0 

+0.8704 

+1.2842 

-6.92 

-0.8402 

22 

0.3081 

3.71 

0.247 

77  26 

5  9.7 

234  59 

15  39.9 

0.8731 

1.2848 

6.85 

0.8356 

23 

0.3109 

3.79 

0.252 

77  17 

6  9.1 

233  59 

15  35.9 

0.8765 

1.2854 

6.77 

0.8308 

24 

0.3136 

3.90 

0.260 

76  59 

6  8.0 

232  69 

1531.9 

0.8800 

1.2860 

6.70 

0.8258 

25 

0.3164 

4.06 

0.270 

76  34 

5  6.3 

23159 

15  27.9 

0.8832 

1.2866 

6.61 

0.8205 

26 

0.3191 

+4.24 

+0.282 

76  3 

5  4.2 

230  59 

15  23.9 

+0.8856 

+1.2872 

-6.53 

-0.8151 

27 

0.3218 

.  4.43   0.295 

75  28 

5  1.9 

230  0 

15  20.0 

0.8872 

1.2878 

6.45 

0.8096 

28 

0.3246 

4.61   0.307 

74  54 

4  69.6 

229  1 

15  16.0 

0.8879 

1.2885 

6.36 

0.8038 

29 

0.3273 

4.77 

0.318 

74  22 

4  57.6 

228  1 

15  12.1 

0.8877 

1.2891 

6.28 

0.7979 

30 

0.3301 

4.89 

0.326 

73  56 

4  55.7 

227  2 

15  8.2 

0.8871 

1.2897 

6.19 

0.7917 

May    1 

0.3328 

+4.97 

+0.331 

73  36 

4  54.4 

226  4 

15  4.3 

+0.8864 

+1.2904 

-6.10 

-0.7852 

2 

0.3355 

5.03 

0.335 

73  24 

4  53.6 

225  5 

15  0.4 

0.8861 

1.2910 

6.01 

0.7787 

3 

0.3383 

5.07 

0.338 

73  16 

4  53.1 

224  7 

14  56.5 

0.8865 

1.2916 

5.91 

0.7718 

4 

0.3410 

5.11 

0.341 

73  11 

4  52.8 

223  9 

14  52.6 

0.8880 

1.2923 

5.82 

0.7647 

5 

0.3437 

5.18 

0.345 

73  5 

4  52.3 

222  11 

14  48.7 

0.8904 

1.2929 

6.72 

0.7674 

(lff.O)  6 

0.3465 

+5.26 

+0.351 

72  55 

4  51.6 

221  14 

14  44.9 

+0.8937 

+1.2935 

-5.62 

-0.7498 

7 

0.3492 

5.39 

0.359 

72  39 

4  50.6 

220  16 

1441.1 

0.8975 

1.2942 

5.52 

0.7420 

8 

0.3520 

5.55 

0.370 

72  16 

4  49.1 

219  19 

14  37.2 

0.9012 

1.2948 

5.42 

0.7340 

9 

0.3547 

5.74 

0.383 

71  47 

4  47.2 

218  22 

14  33.4 

0.9045 

1.2954 

5.32 

0.7256 

10 

0.3574 

5.95 

0.397 

71  14 

4  44.9 

217  25 

14  29.6 

0.9071 

1.2960 

5.21 

0.7170 

11 

0.3602 

+6.15 

+0.410 

70  39 

4  42.6 

216  28 

14  25.9 

+0.9087 

+1.2966 

-5.11 

-0.7081 

12 

0.3629 

6.33 

0.422 

70  6 

4  40.4 

215  31 

14  22.1 

0.9094 

1.2972 

5.00 

0.6990 

13 

0.3656 

6.48   0.432 

69  37 

4  38.5 

214  35 

14  18.3 

0.9093 

1.2978 

4.89 

0.6894 

14 

0.3684 

6.59,  0.439 

69  14 

4  36.9 

213  39 

14  14.6 

0.9088 

1.2984 

4.78 

0.6795 

15 

0.3711 

6.651  0.444 

1 

68  59 

4  35.9 

212  43 

14  10.9 

0.9083 

1.2990 

4.67 

0.6693 

16 

0.3739 

+6.70  +0.446 

68  60 

4  35.3 

21147 

14  7.1 

+0.9082 

+1.2995 

-4.56 

-0.6586. 

17 

0.3766 

+6.72  1  +0.448 

68  46 

4  35.1 

210  51 

14  3.4 

+0.9088 

+1.3001 

-4.44 

-0.6477 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

0 

H 

^sg^ 

Log*. 

i 

J^Mi. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

May   17 

y 
0.3766 

+  6.72 

8 

+0.448 

68  46 

h  m 
4  35.1 

210°5l' 

h  m 
14  3.4 

+0.9088 

+1.3001 

-4.44 

-0.6477 

18 

0.3793 

6.76 

0.451 

68  44 

4  34.9 

209  56 

13  59.7 

0.9103 

1.3007 

4.33 

0.6364 

19 

0.3821 

6.82 

0.455 

68  40 

4  34.7 

209  I 

13  56.0 

0.9128 

1.3012 

4.21 

0.6245  j 

20 

0.3848 

6.92 

0.461 

68  31 

4  34.1 

208  5 

13  52.4 

0.9161 

1.3017 

4.09 

0.6121  ! 

21 

0.3875 

7.05 

0.470 

6S  16 

4  33.1 

207  10 

13  48.7 

0.9197 

1.3022 

3.97 

0.5993 

(1«^0)  22 

0.3903 

+  7.23 

+0.482 

67  54 

4  31.6 

206  15 

13  45.0 

+0.9232 

+  1.3027 

-3.85 

-0.5855 

23 

0.3930 

7.44 

0.496 

67  24 

4  29.6 

205  21 

1341.4 

0.9264 

1.3032 

3.73 

0.5722 

24 

0.3958 

7.66 

0.510 

66  50 

4  27.3 

204  26 

13  37.7 

0.9288 

1.3037 

3.61 

0.5577 

25 

0.3985 

7.87 

0.525 

66  13 

4  24.9 

203  31 

13  34.1 

0.9304 

1.3042 

3.49 

0.5427 

26 

0.4012 

8.07 

0.538 

65  38 

4  22.5 

202  37 

13  30.5 

0.9311 

1.3046 

3.37 

0.5271 

27 

0.4040 

+  8.24 

+0.549 

65  6 

4  20.4 

201  43 

13  26.9 

+0.9312 

+1.3051 

-3.24 

-0.5107 

28 

0.4067 

8.37 

0.558 

64  40 

4  18.7 

200  49 

13  23.3 

0.9310 

1.3055 

3.12 

;0.4935 

29 

0.4095 

8.47 

0.565 

64  21 

4  17.4 

199  55 

13  19.7 

0.9308 

1.3059 

2.99 

0.4756 

30 

0.4122 

8.55 

0.570 

64  7 

4  16.4 

199  1 

13  16.1 

0.9312 

1.3063 

2.86 

0.4566 

31 

0.4149 

8.62 

0.574 

63  57 

4  15.8 

198  7 

13  12.5 

0.9322 

1.3067 

2.73 

0.4369 

Juue    1 

0.4177 

+  8.70 

+0.580 

63  48 

4  15.2 

197  14 

13  8.9 

+0.9342 

+  1.3070 

-2.61 

-0.4160 

2 

0.4204 

8.81 

0.587 

63  38 

4  14.6 

196  20 

13  5.3 

0.9370 

1.3074 

2.48 

0.3945 

3 

0.4231 

8.95   0.597 

63  24 

4  13.6 

195  27 

13  1.8 

0.9404 

1.3077 

2.35 

0.3706 

4 

0.4259 

9.13   0.609 

63  4 

4  12.3 

194  33 

12  58.2 

0.9440 

1.3080 

2.22 

0.3458 

5 

0.4286 

9.35 

0.623 

62  37 

4  10.5 

193  40 

12  54.7 

0.9476 

1.3083 

2.08 

0.3192  , 

(ir^.o)  6 

0.4314 

+  9.57 

+0.638 

62  6 

4  8.4 

192  47 

12  51.1 

+0.9506 

+1.3086 

-1.95 

-0.2910  [ 

7 

0.4341 

9.8 «   0.654 

61  32 

4  6.1 

191  54 

12  47.6 

0.9528 

1.3089 

1.82 

0.2608 

8 

0.4368 

10.02   0.668 

60  57 

4  3.8 

191  1 

12  44.1 

0.9541 

1.3091 

1.69 

0.2279 

9 

0.4396 

10.21 

0.680 

60  24 

4  1.6 

190  8 

12  40.5 

0.9546 

1.3093 

1.55 

0.1921 

10 

0.4423 

10.35 

0.090 

59  56 

3  59.7 

189  15 

12  37.0 

0.9545 

1.3095 

1.42 

0.1529 

11 

0.4450 

+10.46 

+0.697 

59  34 

3  58.2 

188  22 

12  33.5 

+0.9540 

+1.3097 

-1.29 

-0.1103 

12 

0.4478 

10.53 

0.702 

59  18 

3  57.2 

187  29 

12  30.0 

0.9537 

1.3099 

1.16 

0.0626  1 

13 

0.4505 

ia58 

0.706 

59  8 

3  56.5 

186  37 

12  26.4 

0.9538 

1.3101 

1.02 

0.0086' 

14 

0.4533 

10.64 

0.709 

59  2 

3  56.1 

185  44 

12  22.9 

0.9547 

1.3102 

0.89 

9.9473 

15 

0.4560 

10.71 

0.714 

58  57 

3  55.8 

184  51 

12  19.4 

0.9564 

1.3103 

0.75 

9.8754  , 

16 

0.4587 

+10.81 

+0.721 

58  49 

3  55.3 

183  59 

12  15.9 

+0.9588 

+1.3104 

-0.62 

-9.7894  , 

17 

0.4615 

10.95 

0.730 

58  36 

3  54.4 

183  6 

12  12.4 

0.9619 

1.3105 

0.48 

9.6816 

18 

0.4642 

11.13 

0.742 

58  18 

3  53.2 

182  14 

12  8.9 

0.9651 

1.3105 

0.35 

9.5378  1 

19 

0.4669 

11.34 

0.756 

57  52 

3  51.5 

181  21 

12  5.4 

0.9682 

1.3106 

0.21 

9.3212 

20 

0.4697 

11.58 

0.772 

57  21 

3  49.4 

180  29 

12  1.9 

0.9708 

1.3106 

-0.07 

-8.8690 

(18.0)  21 

0.4724 

+  11.81 

+0.788 

56  46 

3  47.1 

179  36 

11  58.4 

+0.9728 

+1.3106 

+0.06 

+8.7890 

22 

0.4752 

12.03 

0.802 

56  11 

3  44.7 

178  44 

1 1  54.9 

0.9739 

1.3106 

0.20 

9.2945 

23 

0.4779 

12.22 

0.815 

55  37 

3  42.5 

177  51 

11  51.4 

0.9743 

1.3106 

0.33 

9.5216 

t4 

0.4806 

12.37 

0.825 

55  7 

3  40.5 

176  59 

1 1  47.9 

0.9742 

1.3105 

0.47 

9.6699  ! 

25 

0.4834 

12.49 

0.833 

54  43 

3  38.9 

176  6 

11  44.4 

0.9740 

1.3104 

0.60 

9.7802 

26 

0.4861 

+12.58 

+0.839 

54  25 

3  37.6 

175  14 

1 1  40.9 

+0.9739 

+  1.3103 

+0.74 

+9.8680 

27 

0.4889 

12.66 

0.844 

54  12 

3  36.8 

174  21 

1 1  37.4 

0.9744 

1.3102 

0.87 

9.9398 

28 

0.4916 

12.74  1  0.849 

54  2 

3  36.1 

173  28 

1 1  33.9 

0.9755 

1.3101 

1.01 

0.0031 

29 

0.4943 

12.85   0.857 

53  53 

3  35.5 

172  36 

1 1  39.4 

0.9775 

1.3099 

1.14 

0.0574 

,      30 

0.4971 

12.99 

0.866 

53  41 

3  34.7 

171  43 

11  26.9 

0.9801 

1.3097 

1.28 

0.1057 

31 

0.4998 

+13.16 

+0.877 

53  25 

3  33.7 

170  50 

1 1  2:^.4 

+0.9831 

+  1.3096 

+  1.41 

+0.1489 

32 

0.5025 

+13.37 

+0.891 

53  4 

3  32.3 

169  58 

11  19.8 

+0.9863 

+1.3094 

+1.54 

+0.1881  ! 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

Solar  D»y. 
(Si4.Honr.) 

T 

/ 

G 

. 

In  Time. 

Log^. 

LokA. 

i 

Logt. 

InAro. 

In  Time. 

InAro. 

In  Time. 

InAro. 

July    1 

y 

0.4998 

+  13.16 

+0.877 

53  25 

"^h  in" 
3  33.7 

170*^50 

h  m 
1 1  23.4 

+0.9831 

+1.3096 

+1.41 

+0.1489 

2 

0.5025 

13.37 

0.891 

53  4 

3  32.3 

169  58 

11  19.8 

0.9863 

1.3094 

1.54 

0.1881 

3 

0.5053 

1.3.59 

0.906 

52  37 

3  30.5 

169  5 

II  16.3 

0.9892 

1.3091 

1.68 

0.2240 

4 

0.5080 

13.83 

0.922 

52  6 

3  28.4 

168  12 

11  12.8 

0.9915 

1.3089 

1.81 

0.2570 

5 

0.5108 

14.05 

0.937 

51  33 

3  26.2 

167  19 

11  9.3 

0.9931 

1.3086 

1.94 

0.2876 

(19.0)  6 

0.5135 

+14.25 

+0.950 

51  0 

3  24.0 

166  26 

11  5.7 

+0.9938 

+1.3083 

+2.07 

+0.3160 

7 

0.5162 

14.40 

0.960 

50  30 

3  22.0 

165  33 

II  2.2 

0.9939 

1.3081 

2.20 

0.3426 

8 

0.5190 

14.52 

0.968 

50  4 

3  20.3 

164  40 

10  58.7 

0.99:m 

1.3078 

2.33 

0.3674 

9 

0.5217 

14.59 

0.973 

49  45 

3  19.0 

163  47 

10  55.1 

0.9928 

1.3074 

2.46 

0.3909 

10 

0.5244 

14.65 

0.976 

49  31 

3  18.1 

162  54 

10  51.6 

0.9924 

1.3071 

2.,59 

0.4131 

11 

0.5272 

+14.69 

+0.979 

49  23 

3  17.5 

162  0 

10  48.0 

+0.9924 

+  1.3007 

+2.72 

+0.4:M3 

12 

0.5299 

14.74 

0.983 

49  17 

3  17.1 

161  7 

10  44.4 

0.9932 

1.3063 

2.84 

0.4541  ' 

13 

0.5327 

14.83 

0.988 

49  11 

3  16.8 

160  13 

10  40.9 

0.9947 

1.3060 

2.97 

0.473 1  1 

14 

0.5354 

14.94 

0.996 

49  3 

3  16.2 

159  19 

10  37.3 

0.9969 

1.3056 

3.10 

0.4909 

15 

0.5381 

15.10 

1.006 

48  50 

3  15.4 

158  25 

10  33.7 

0.9995 

1.3051 

3.22 

0.5082 

16 

0.5409 

+15.29 

+1.019 

48  30 

3  14.0 

157  32 

10  30.1 

+  1.0022 

+1.3047 

+3.35 

+0.5245 

17 

0.5436 

15.51 

1.034 

48  5 

3  12.3 

156  38 

10  26.5 

1.0047 

1,3043 

3.47 

0.5402 

Id 

0.5463 

15.73 

1.048 

47  35 

3  10.4 

155  43 

10  22.9 

1.0066 

1.3038 

3.59 

0.5.5.52 

19 

0.5491 

15.93 

1.062 

47  3 

3  8.2 

154  49 

10  19.3 

1.0079 

1.3033 

.3.71 

0.5695  ; 

20 

0..5518 

16.12 

1.075 

46  30 

3  6.0 

153  54 

10  \ry.6 

1.0085 

1.3028 

3.83 

0.5834 

(99.B)  21 

0.5546 

+16.26 

+1.084 

46  1 

3  4.0 

153  0 

10  12.0 

+1.0085 

+  1.3023 

+3.95 

+0.5967 

22 

0..5573 

16.37 

1.091 

45  35 

3  2.4 

152  6 

10  8.4 

1.0081 

1.3018 

4.07 

0.6096 

23 

0.5600 

16.45 

1.097 

45  16 

3  1.0 

151  11 

10  4.7 

1.0077 

1.3013 

4.19 

0.6219 

24 

0.5628 

16.51 

1.101 

45  2 

3  0.1 

150  15 

10  1.0 

1.0075 

1.3008 

4.30 

0.6337 

25 

0.5655 

16.57 

1.105 

44  52 

2  59.5 

149  20 

9  57.3 

1.0079 

1.3002 

4.42 

0.6451 

26 

0.5683 

+  16.65 

+1.110 

44  45 

2  59.0 

148  25 

9.53.7 

+1.0089 

+  1.2997 

+4..53 

+0.6.561 

27 

0.5710 

16.^ 

1.117 

44  38 

2  58.5 

147  30 

9  50.0 

1.0107 

1.2991 

4.64 

0.6667 

28 

0.5737 

16.89 

1.126 

44  27 

2  .57.8 

140  :i5 

9  46.3 

1.0131 

1.2985 

4.75 

0.6771  1 

29 

0.5765 

17.06 

1.137 

44  13 

2  56.9 

145  39 

9  42.6 

1.0156 

1.2979 

4.86 

0.6869 

30 

0.5792 

17.26 

1.151 

43  54 

2  55.6 

144  43 

9  38.9 

1.0183 

1.2974 

4.97 

0.6965  ' 

31 

0.5819 

+17.47 

+  1.165 

43  29 

2  53.9 

143  47 

9  35.1 

+1.0205 

+  1.2968 

+5.08 

+0.7058  1 

Aug.    1 

0..5847 

17.67 

1.178 

43  1 

2  52.0 

142  51 

9  31.4 

1.0222 

1.2962 

5.18 

0.7147 

2 

0.5874 

17.85 

1.190 

42  31 

2  50.1 

141  54 

9  27.6 

1.02:^1 

1.2956 

5.29 

0.7233 

3 

0.5902 

18.00 

1.200 

42  3 

2  48.2 

140  58 

9  23.9 

1.02.33 

1.2950 

5.39 

0.7317  1 

4 

0.5929 

18.10 

1.206 

4138 

2  46.5 

140  1 

9  20.1 

1.0229 

1.2943 

5.49 

0,7397  1 

h   S 

0.5956 

+18.16 

+1.210 

41  18 

2  45.2 

139  4 

9  16.3 

+1.0221 

+  1.2937 

+5.59 

+0.7476  , 

ni.O)  6 

0.5984 

18.19 

1.212 

41  4 

2  44.3 

138  7 

9  12.5 

1.0212 

1.29:J2 

5.69 

0.7551  ' 

7 

0.6011 

18.20 

1.213 

40  56 

2  43.7 

1.37  10 

9  8.7 

1.0207 

1.2925 

.5.79 

0.7624  1 

8 

0.6038 

18.22 

1.214 

40  51 

2  43.4 

136  13 

9  4.8 

1.0207 

1.2918 

5.88 

0.7695 

9 

0.6066 

18.26 

1.217 

40  49 

2  43.3 

135  15 

9  1.0 

1.0214 

1  2^)12 

5.97 

0.7703 

10 

0.6093 

+18.33 

+1.222 

40  46 

2  43.1 

134  17 

8  57.1 

+  1.0227 

+1.2906 

+6.07 

+0.7829 

11 

0.6121 

18.44 

1.229 

40  40 

2  42.6 

133  19 

8  53.3 

1.0247 

1.2899 

6.16 

0.7894 

12 

0.6148 

18.59 

1.239 

40  28 

241.9 

132  21 

8  49.4 

1.0269 

1.2893 

6.24 

0.7955 

13 

0.6175 

18.77 

1.251 

40  11 

2  40.7 

131  22 

8  45.5 

1.0292 

1.2887 

6.33 

0.8015 

14 

0.6203 

18.95 

1.264 

39  49 

2  39.2 

130  24 

841.6 

1.0310 

1.2881 

6.42 

0.8073 

15 

0.6230 

+  19.14 

+1.276 

39  22 

2  37.5 

129  25 

8  37.7 

+1.0325 

+  1.2875 

+6.50 

+0.8130  j 

16 

0.6257 

+19.29 

+1.286 

38  55 

2  35.7 

128  26 

8  33.7 

+1.0332' 

+1.2868 

+6.58 

+0.8183  ! 

19 
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< 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

Aug.   16 

T 

y 
0.6257 

/ 

a 

In  Arc. 

In  Time. 

~h"  m 
8  33.7 

Log  fir. 

Logfc. 
+1.2868 

i 
+6.'58 

LoRi. 

In  Arc.  1  In  Time, 
+  19.29  1  +1.286 

In  Arc. 
38  55 

tnTime. 

h  m 
2  35.7 

128''26 

+  1.03:^ 

+0.8183 

17 

0.62a5 

19.42   1.295 

38  ^2S 

2  33.9 

127  27 

8  29.8 

1.0333 

1.2862 

6.66 

0.8235 

18 

0.6312 

19.51 

1.301 

38  5 

2  32.3 

126  27 

8  25.8 

1.0330 

1.2856 

6.74 

0.8285 

19 

0.6340 

19.56 

1.304 

37  47 

231.1 

125  28 

8  21.8 

1.0324 

1.2a50 

6.81 

0.8334 

.80 

0.6367 

19.59 

1.306 

37  35 

2  30.3 

124  28 

8  17.9 

1.0319 

1.2844 

6.89 

0.8381 

m,o)  21 

0.6394 

+19.02'  +1.308 

37  28 

2  29.9 

123  28 

8  13.9 

+1.0318 

+1.2839 

+6.96 

+0.8426' 

28 

0.6422 

19.65;  1.3r0 

37  24 

2  29.6 

122  28 

8  9.9 

1.0322 

1.2833 

7.03 

0.8470 

23 

0.6449 

19.71  ,  1.314 

37  22 

2  29.5 

121  28 

8  5.8 

1.0334 

1.2827 

7.10 

0.8511  ' 

24 

0.6477 

19.81 

1.320 

37  19 

2  29.3 

120  27 

8  1.8 

1.0351 

1.2821 

7.16 

0.8552 

25 

0.6504 

I9;94 

1.329 

37  13 

2  28.8 

11926 

7  57.8 

1.0373 

1.2816 

7.23 

0.8591 

26 

0.6531 

+20.10 

+  1.340 

37  1 

2  28.1 

11826 

7  5.3.7 

+1.0397 

+1.2811 

+7.29 

+0.8628 

27 

0.6559 

20.27 

1.352 

36  45 

2  27.0 

117  24 

7  49.6 

1.0419 

1.2805 

7.35 

0.8663 

28 

0.6586 

20.44 

1.363 

36  25 

2  25.6 

11623 

7  45.6 

1.0438 

1.2800 

7.41 

0.8696  1 

•29 

0.6613 

20.60 

1.373 

36  1 

2  24.1 

11522 

7  41.5 

1.0449 

1.2795 

7.46 

0.8729, 

30 

0.6641 

20.73 

1.382 

35  38 

2  22.5 

114  20 

7  37.4 

1.0454 

1.2791 

7.52 

0.8761 

31 

0.6668 

+20.81 

+1.387 

35  17 

221.1 

113  19 

7  33.3 

+  1.0452 

+1.2786 

+7.57 

+0.8791 

Sept   1 

0.6696 

20.85 

1.390 

34  59 

2  20.0 

112  17 

7  29.1 

1.0445 

1.2781 

7.62 

0.8818 

2 

0.6723 

20.86'  1.391 

,34  48 

2  19.2 

111  15 

7  25.0 

1.04.37 

1.2777 

7.66 

0.8845 

3 

0.6750 

20.84,  1.390 

34  42 

2  18.8 

110  13 

7  20.9 

1.0429 

1.2773 

7.71 

0.8871 

4 

0.6778 

20.83 

1.389 

34  41 

2  18.7 

109  11 

7  16.7 

1.0425 

1.2769 

7.75 

0.8896 

m.o)  5 

0.6805 

+20.83 

+  1.389 

34  43 

2  18.9 

108  8 

7  12.5 

+1.0427 

+1.2765 

+7.79 

+0.8918 

6 

0.6832 

20.86 

1.391 

.34  46 

2  19.1 

107  5 

7  8.4 

1.0436 

1.2761 

7.83 

0.8939 

7 

0.6860 

20.94 

1.396 

34  47 

2  19.1 

106  3 

7  4.2 

1.0452 

1.2758 

7.87 

0.8959 

8 

0.6887 

21.04 

1.402 

34  44 

2  18.9 

105  0 

7  0.0 

1.0472 

1.2754 

7.90 

0.8979 

9 

0.6915 

21.19 

1.412 

34  35 

2  18.3 

103  57 

6  55.8 

1.0494 

1.2751 

7.93 

0.8996 

10 

0.6942 

+2i.:i5 

+  1.423 

34  22 

2  17.4 

102  54 

6  51.6 

+1.0514 

+  1.2749 

+7.96 

+0.9012 

11 

0.6969 

21.51 

1.4.34 

34  3 

2  16.2 

101  51 

6  47.4 

1.0531 

1.2746 

7.99 

0.9026 

12 

0.6997 

21.651  1.443 

33  43 

2  14.9 

100  47 

6  43.1 

1.0542 

1.2743 

8.02 

0.9040 

13 

0.7024 

21.76   1.451 

3:J22 

2  13.5 

99  44 

6  39.0 

1.0547 

1.2741 

8.04 

0.9052 

14 

0.7051 

21.83   1.455 

33  4 

2  12.2 

98  40 

6  34.7 

1.0546 

1.2739 

8.06 

0.9064 

15 

0.7079 

+21.87  +1.458 

32  49 

2  11.3 

97  37 

6  30.4 

+  1.0543 

+  1.2737 

+8.08 

+0.9074 

16 

0.7106 

21.89;  1.459 

32  40 

2  10.7 

96  33 

6  26.2 

1.0.539 

1.2736 

8.09 

0.9081  ' 

17 

0.7134 

21.89!   1.460 

32  .37 

2  10.4 

95  29 

6  22.0 

1.0537 

1.27.34 

8.11 

0.9089 

18 

0.7161 

21.90   1.460 

32  37 

2  10.5 

94  26 

6  17.7 

1.0539 

1.27.33 

8.12 

0.9095 

19 

0.7188 

21.94   1.462 

32  41 

2  10.7 

93  22 

6  13.4 

1.0548 

1.2733 

8.13 

0.9099. 

(0.0)  20 

0.7216 

+22.00  +1.467 

32  44 

2  10.9 

92  18 

6  9.2 

+  1.0564 

+1.2732 

+8.13 

+0.9102 

21 

0.7243 

22.10   1.473 

32  45 

2  n.o 

91  14 

6  4.9 

1.0585 

1.2732 

8.14 

0.9105 

22 

0.7270 

22.24   1.483 

32  42 

2  10.8 

90  10 

6  0.6 

1.0609 

1.2731 

8.14 

0.9106 

23 

0.7298 

22.40   1.493 

32  34 

2  10.3 

89  5 

5  56.4 

1.0634 

1.2731 

8.14 

0.9105 

24 

0.7325 

22.56   1.504 

32  22 

2  9.4 

88  1 

5  52.1 

1.0655 

1.2732 

8.13 

0.9104 

25 

0.7353 

+22.72  +1.514 

32  6 

2  8.4 

86  57 

5  47.8 

+1.0672 

+  1.2732 

+8.13 

+0.9101 

26 

0.7380 

22.84  1  1.523 

31  48 

2  7.2 

85  53 

5  43.5 

1.0682 

1.27.33 

8.12 

0.9096 

27 

0.7407 

22.93;   1.528 

31  32 

2  6.1 

84  49 

5  39.2 

1.0686 

1.2734 

8.11 

0.9091 

28 

0.7435 

22.97!  1.5.32 

31  18 

2  5.2 

83  45 

5  35.0 

1.0684 

1.27.35 

8.10 

0.9084 

29 

0.7462 

22.98   1.532 

31  10 

2  4.7 

82  40 

5  30^7 

1.0678 

1.2737 

8.08 

0.9076 

30 

0.7490 

+22.97  +1.531 

31  6 

2  4.4 

81  36 

5  26.4 

+  1.0674 

+1.2739 

+8.06 

+0.9066 

31 

0.7517 

+22.95  +1.5.30 

31  8 

2  4.6 

80  32 

5  22.1 

+  1.0671 

+1.2741 

+6.05 

+0.9056 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

G 

ff 

Log^. 

Log*. 

i 

I^Ri. 

In  Ato. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Oct.          I 

y 

0.7517 

+22.95 

+K530 

M    8 

h     m 
2    4.6 

80''.32 

h    m 
5  22.1 

+  1.0671 

+1.2741 

+8.05 

+0.9056  1 

2 

0.7544 

22.94 

1.529 

31  14 

2    4.9 

79  28 

5  17.9 

1.0674 

1.2743 

8.03 

0.9044 

3 

0.7572 

22.95 

1.530 

3122 

2    5.5 

78  24 

5  13.6 

1.0683 

1.2745 

8.00 

0.9030 

h        4 
(1.0)    5 

0.7599 

23.01 

1.534 

31  28 

2    5.9 

77  20 

.5    9.3 

1.0699 

1.2748 

7.97 

0.9015 

0.7626 

23.11 

1.541 

31  32 

2    6.1 

76  16 

5    5.1 

1.0720 

1.2751 

7.94 

0.8999  1 

6 

0.7654 

+23.24 

+1.549 

31  31 

2    6.1 

75  12 

5    0.8 

+  1.0744 

+1.2754 

+7.91 

+0.8982' 

7 

0.7681 

23.39 

1.559 

31  24 

2    5.6 

74    8 

4  56.5 

1.0768 

1.2757 

7.87 

0.8961 

8 

0.7709 

23.56 

1.570 

31  13 

2    4.9 

73    4 

4  52.3 

1.0789 

1.2761 

7.84 

0.8943  1 

9 

0.7736 

23.71 

1.581 

30  59 

2    3.9 

72    0 

4  48.0 

1.0806 

1.2764 

7.80 

0.8921 

10 

0.7763 

23.84 

1.589 

30  43 

2    2.9 

70  .57 

4  43.8 

1.0818 

1.2768 

7.76 

0.8897 

11 

0.7791 

+23.93 

+1.595 

30  29 

2    1.9 

69  53 

4  39.5 

+1.0824 

+1.2772 

+7.71 

+0.8872 

12 

0.7818 

23.99 

1.599 

30  18 

2    1.2 

68  50 

4  35.3 

1.0826 

1.2777 

7.67 

0.8847 

13 

0.7845 

24.02 

1.601 

3011 

2    0.7 

67  46 

4  31.1 

1.0827 

1.2781 

7.62 

0.8821 

14 

0.7873 

24.04 

1.602 

30    9 

2   0.6 

66  43 

4  26.9 

1.0829 

1.2786 

7.57 

0.8791  , 

15 

0.7900 

24.06 

1.604 

30  12 

2    0.8 

65  40 

4  22.6 

1.0835 

1.2791 

7.52 

0.8760  1 

16 

0.7928 

+24.10 

+1.606 

30  18 

2    1.2 

64  37 

4  18.4 

+1.0846 

+1.2796 

+7.40 

+0.872f)  1 

17 

0.7955 

24.16 

1.610 

30  25 

2    1.7 

63  34 

4  14.2 

1,0862 

1.2801 

7.40 

0.8695 

18 

0.7982 

24.27 

1.618 

30  30 

2    2.0 

62  31 

4  lO.I 

1.0886 

1.2806 

7.34 

0.8660) 

19 

0.8010 

24.41 

1.628 

30  32 

2    2.1 

61  28 

4    5.9 

1.0913 

1.2811 

7.28 

0.8624  ' 

20 

0.8037 

24.58 

1.639 

30  30 

2    2.0 

60  25 

4    1.7 

1.0941 

1.2817 

7.22 

0.8585 

(a.O)  21 

0.8064 

+24.76 

+1.651 

30  22 

2    1.5 

59  23 

3  57.5 

+1.0968 

+1.2822 

+7.15 

+0.8.'>45 

22 

0.8092 

24.94 

1.663 

30  II 

2    0.7 

58  20 

3  53.3 

1.0991 

1.2828 

7.08 

0.a'>03  1 

2:^ 

0.8119 

25.10 

1.673 

29  58 

159.8 

57  18 

3  49.2 

1.1008 

1.2834 

7.00 

0.8459  ' 

24 

0.8147 

25.22 

1.681 

29  44 

158.9 

56  16 

3  45.1 

1.1019 

1.2840 

6.94 

0.8414  I 

25 

0.8174 

25.30 

1.687 

29  32 

158.2 

55  14 

3  40.9 

1.1025 

1.2846 

6.87 

0.8367 

26 

0.8201 

+25.35 

+1.690 

29  25 

1  57.6 

54  12 

3  36.8 

+1.1027 

+1.2852 

+6.79 

+0.8317  ! 

27 

0.8229 

25.37 

1.691 

29  22 

1  57.4 

53  10 

3  32.7 

1.1028 

1.2859 

6.71 

0.8266 

28 

0.8256 

25.37 

1.691 

29  23 

1  57,6 

52    9 

3  28.6 

1.1030 

1.2865 

6.63 

0.8213  1 

29 

0.8284 

25.38 

1.692 

29  29 

1  57.9 

51    8 

3  24.5 

1.1036 

1.2871 

6.54 

0.8158 

30 

0.8311 

25.42 

1.695 

29  37 

1  58.5 

50    6 

3  20.4 

1.1048 

1.2878 

6.46 

0.8101 

31 

0.8338 

+25.49 

+  1.699 

29  45 

1  59.0 

49    5 

3  16.3 

+1.1066 

+1.2884 

+6.37 

+0.8041  ; 

Nov.        1 

0.8366 

25.60 

1.707 

29  51 

159.4 

48    4 

3  12.3 

1.1090 

1.2891 

6.28 

0.7980 

2 

0.8393 

25.76 

1.717 

29  53 

1  59.5 

47    3 

3    8.2 

1.1116 

1.2897 

6.19 

0.7916  ' 

3 

0.8420 

25.94 

1.729 

29  49 

1  59.3 

46    2 

3    4.2 

1.1145 

1.2904 

6.10 

0.7850  1 

4 

0.8448 

26.13 

1.742 

2941 

158.7 

45    2 

3    0.1 

1.1171 

1.2910 

6.00 

0.7781 

(3%)    5 

0.8475 

+26.32 

+1.755 

29  30 

1  58.0 

44    2 

2  56.1 

+1.1194 

+1.2917 

+5.90 

+0.7710 

6 

O.a'303 

26.49 

1.766 

29  16 

1  57.1 

43    1 

2  52.1 

1.1212 

1.2923 

5.80 

0.7637  ! 

7 

0.8530 

26.63 

1.775 

29    2 

1  56.1 

42    1 

2  48.1 

1.1225 

1.2930 

5.70 

0.7.562  , 

8 

0.8557 

26.73 

1.782 

28  51 

1  55.4 

41    2 

2  44.1 

1.1234 

1.2937 

5.60 

0.7482 

9 

0.8585 

26.81 

1.787 

28  43 

1  54.9 

40    2 

2  40.1 

1.1240 

1.2JM3 

5.50 

0.7401  1 

10 

0.8612 

+26.86 

+1.791 

28  40 

154.6 

39    2 

2  36.1 

+1.1247 

+1.2950 

+5.38 

+0.7316 

11 

0.8639 

26.91 

1.794 

28  40 

1  54.7 

38    3 

2  32.2 

1.1256 

1.2956 

5.28 

0.7228 

12 

0.8667 

26.98 

1.799 

28  44 

1  55.0 

37    3 

2  28.2 

1.1270 

1.2962 

5.17 

0.7  I3H  j 

13 

0.8694 

27.08 

1.805 

28  50 

1  55.3 

36    4 

2  24.3 

1.1289 

1.29()9 

5.06 

0.7043 

14 

0.8722 

27.21 

1.814 

28  55 

1  55.6 

35    5 

2  20.3 

1.1313 

1.2975 

4.95 

0.6944 

15 
16 

0.8749 
0.8776 

+27,38 
+27.58 

+1.825 
+1.839 

28  57 
^55 

155.8 
1  55.7 

34    6 
33    7 

2  16.4 
2  12.5 

+1.1342 
+1.1373 

+1.2981 

+1.2987 

+4.83 
+4.72 

+0.6843 
+0.6738 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

Solar  Day. 
;  (Sid.  Hoar.) 

T 

~y 
0.8776 

/ 

G 

B 

hogg. 

Log*. 

t 

Logi. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Nov.       16 

+27.'58 

8 

+1.839 

28  55 

h    m 
I  55.7 

33    7 

h    m 
2  12.5 

+1.1373 

+1.2987 

ft 
+4.72 

+0.6738 

17 

0.8804 

27.80 

1.853 

28  49 

I  55.2 

32    9 

2    8.6 

I.I402 

1.2993 

4.60 

0.6628 

18 

0.8831 

28.02 

1.868 

28  38 

1  54.6 

31  10 

2    4.7 

1.1430 

1.2999 

4.48 

0.6515 

b       '9 
(4.0)  20 

0.8858 

28.23 

1.882 

28  25 

1  53.7 

30  12 

2    0.8 

1.1453 

1.3005 

4.36 

0.6398 

0.8886 

28.40 

1.893 

28  M 

I  52.8 

29  14 

1  56.9 

1.1470 

I.30il 

4.24 

0.6274  ' 

21 

0.8913 

+28.54 

+  1.902 

27  58 

1  51.9 

28  16 

1  53.1 

+  I.148I 

+1.3016 

+4.12 

+0.6146 

22 

0.8941 

28.63 

1.909 

27  48 

1  51.2 

27  18 

1  49.2 

1.1489 

1.3022 

3.99 

0.6013 

23 

0.8968 

28.70 

1.913 

27  41 

1  50.8 

26  20 

1  45.3 

1.1495 

1.3027 

3.87 

0.5875 

24 

0.8995 

28.74 

1.916 

27  39 

1  50.6 

25  22 

1  41.5 

1.1500 

1..3032 

3.74 

0.5730 

25 

0.9023 

28.79 

1.919 

2741 

1  50.7 

24  25 

1  37.7 

1.1508 

1.3037 

3.61 

0.55r3 

26 

0.9050 

+28.a5 

+L924 

27  45 

1  51.0 

23  28 

1  33.8 

+1.1521 

+  1.3042 

+3.48 

+0.5418 

27 

0.9078 

28.95 

1.930 

27  50 

1  51.4 

22  30 

1  30.0 

1.1539 

1.3047 

3.35 

0..5250 

28 

0.9105 

29.09 

1.939 

27  54 

1  51.6 

21  33 

1  26.2 

1.1562 

1.3051 

3.22 

0.5076  1 

29 

0.9132 

29.27 

1.951 

27  54 

1  51.6 

20  30 

1  22.4 

1.1589 

1.3056 

3.08 

0.4893  ' 

30 

0.9160 

29.48 

1.965 

27  51 

1  51.4 

19  39 

1  18.6 

1.1617 

1.3060 

2.95 

0.4701 

Dec.        1 

0.9187 

+29.70 

+  1.980 

27  42 

1  50.8 

18  42 

1  14.8 

+  1.1645 

+1.3064 

+2.82 

+0.4497 

2 

0.9214 

29.93 

1.995 

27  30 

I  50.0 

17  45 

1  II.O 

1.1670 

1.3068 

2.68 

0.4281 

3 

0.9242 

30.15 

2.010 

27  16 

1  49.0 

16  48 

1    7.2 

1.1691 

1.3072 

2.54 

0.4055 

(5.0)    5 

0.9269 

30.33 

2.022 

27    0 

1  48.0 

15  51 

1    3.4 

1.1708 

1.3076 

2.41 

0.3815 

0.9297 

30.48 

2.032 

26  46 

1  47.1 

14  55 

0  59.6 

1.1719 

1.3079 

2.27 

0.3558 

6 

0.9324 

+30.60 

+2.040 

26  35 

1  46.3 

13  58 

0  55.9 

+  1.1729 

+1.3082 

+2.13 

+0.3284  1 

7 

0.9351 

30.69 

2.046 

26  27 

1  45.8 

13    2 

0  52.1 

1.1737 

1.3085 

1.99 

0.2989' 

8 

0.9379 

30.77 

2.051 

26  23 

1  45.6 

12    5 

0  48.3 

1.1747 

1.3088 

i.a5 

0.2672 

9 

0.9406 

30.86 

2.058 

26  23 

1  45.5 

11    .8 

0  44.6 

1.1759 

1.3091 

1.71 

0.2328 

10 

0.9433 

30.98 

2.065 

26  24 

^    1  45.6 

10  12 

0  40.8 

1.1776 

1.3093 

1.57 

0.1953 

11 

0.9461 

+31.13 

+2.075 

26  26 

1  45.7 

9  16 

0  37.1 

+1.1798 

+1.3095 

+  1.43 

+0.1541 

12 

0.9488 

31.32 

2.088 

26  25 

1  45.7 

820 

0  .33.3 

1.1824 

1.3097 

1.28 

0.1084 

13 

0.9516 

31.54 

2.103 

26  22 

1  45.5 

7  23 

0  29.6 

1.1853 

l.:<099 

1.14 

0.0569 

14 

0.9.543 

31.78 

2.119 

26  15 

I  45.0 

627 

0  25.8 

1.1882 

1.3101 

1.00 

9.9987 

15 

0.9570 

32.03 

2.135 

26    4 

1  44.2 

531 

0  22.1 

1.1909 

1.3102 

0.85 

9.9310 

16 

0.9598 

+32.27 

+2.151 

25  49 

1  43.3 

4  35 

0  18.3 

+1.1932 

+  1.3103 

+0.71 

+9.8508 

17 

0.9625 

32.48 

2.165 

25  34 

1  42.2 

3  39 

0  14.6 

1.1951 

1.3104 

0.56 

9.7522 

18 

0.9652 

32.65 

2.177 

25  18 

1  41.2 

2  43 

0  10.9 

1.1964 

1.3105 

0.42 

9.6242 

19 

0.9680 

32.78 

2.186 

25    4 

1  40.3 

1  47 

0    7.1 

1.1973 

1.3105 

0.28 

9.4415 

20 

0.9707 

32.88 

2.192 

24  5:j 

1  39.5 

0  51 

0    3.4 

1.1979 

1.3100 

+0.13 

+9.1I9<»; 

(«!o)  21 

0.97:^5 

+32.95 

+2.197 

24  46 

1  39.1 

359  55 

23  59.7 

+1.1984 

+  1.3106 

-001 

-8.1139  i 

22 

0.9762 

33.01 

2.201 

24  43 

1  38.9 

358  59 

23  55.9 

1.1991 

1.3106 

0.16 

9.1981 

2:j 

0.9789 

33.08 

2.200 

24  43 

1  38.8 

358    3 

23  52.2 

1.2000 

K3I05 

0.30 

9.4806 

24 

0.9817 

33.19 

2.212 

24  44 

1  38.9 

357    7 

23  48.4 

•1.2014 

1.3105 

0.45 

9.6502 

25 

0.9844 

33.32 

2.221 

24  44 

1  .39.0 

356  1 1 

2:<  44.7 

1.2033 

1.3104 

0.59 

9.7720 

26 

0.9872 

+33.50 

+2.23:^ 

24  43 

1  .38.9 

355  14 

23  41.0 

+  1.2055 

+1.3103 

-0.74 

-9.8668 

27 

0.9899 

33.71 

2.248 

24  38 

I  38.5 

354  IH 

23 .37.2 

1.2079 

1.3102 

0.88 

9.9445 

28 

0.9926 

33.95 

2.263 

24  29 

1  37.9 

353  22 

23  33.5 

1.2104 

l.3IOi 

1.02 

0.0100 

29 

0.9954 

34.19 

2.279 

24  16 

1  37.1 

352  26 

23  29.7 

1.2127 

1.3099 

1.17 

0.0672 

30 

0.9981 

34.41 

2.294 

24     1 

1  36.1 

351  29 

23  26.0 

1.2147 

1.3097 

1.31 

0.1174  1 

31 

1.0008 

+34.61 

+2.307 

23  44 

1  34.9 

350  33 

23  22.2 

+  1.2163 

+1.3095 

-1.45 

-0.1624 

32 

1.0036 

+:M.78    +2.317 

23  28 

1  33.9 

349  37 

23  18.4 

+1.2174 

+1.3093 

-1.60 

-0.2029 
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MEAN  PLACES  FOR 

1887.0.     (Janua 
Bight  Asoension. 

ry  0^.0— 0*.041 

\  Washington 

.) 

Nuneof  Stnr. 

MugDi- 
tadeT 

Annual 
Variation. 

Annnal 
Variation. 

a  AndromedsB 

2.0 

h      m       s 

0    2  32.842 

4-    3.0909 

+ 

28  27  59.42 

4-    19.885 

•    /9  Cassiopeas 

2.0 

0    3     9.076 

3.I72H 

4- 

58  31  34.25 

19.852 

•  22  Andromedae 

5.3 

0    4  26.974 

3.1015 

+ 

45  26  35.58 

20.036 

4  Draconis  (H.)  .      S.  P. 

4.7 

0     6  54.130 

2.8889 

-flOl  45  20.96 

20.023 

r  Pegasi  (Algenib) 

2.7 

0    7  25.037 

3.08:^4 

+ 

14  33  18.98 

20.024 

•    (T  AndromedaB 

4.3 

0  12  25.551 

+    3.1224 

4- 

36     9  30.99 

4-    19.984 

•     I  Ceti 

3.3- 

0  13  40.069 

3.0529 

— 

9  27    2.38 

19.958 

•    6  Ursffi  Minoris   .      S.  P. 

6.0 

0  14  19.952 

o.nwo 

4- 

91  40  24.75 

19.941 

•  44  Piscium    . 

6.0 

0  19  36.590 

3.0731 

4 

1   18  49.76 

19.954 

fi  Hydri       . 

3.0 

0  19  47.848 

3.2348 

— 

77  53  26.65 

20.286 

12  Ceti          ... 

6.0 

0  24  16.305 

-h    .3.0610 



4  34  54.28 

-f    19.940 

K  Draconis  .         .      S.  P. 

3.3 

0  28  39.448 

2.5932 

+  109  35  19.88 

19.891   ! 

•    n  AndromedsB 

4.0 

0  30  50.765 

3.1900 

+ 

33    5  49.53 

19.876  j 

a  Cassiopese  (var.) 

2.5 

0  34    5.931 

3.3724 

+ 

55  55    2.66 

19.791   1 

/9  Ceti          .    •    . 

2.0 

0  37  55.049 

3.0144 

— 

18  36  25.53 

19.8(»4  1 

21  Cassiopeae 

6.0 

0  38  11  652 

-h    3.8.''».36 

+ 

74  22  12.81 

4-    19.755  , 

♦    o  CassiopesB 

5.0 

0  38  25.789 

3.3181 

+ 

47  39  56  46 

19.757  ' 

•    d  Piscium    . 

4.3 

0  42  49.167 

3.1072 

+ 

6  58  11.52 

19.652 

'     32»  Camelop.  (H.)  .      S.  P. 

4.7 

0  48  18.-286 

0..3875 

+ 

95  58  22.45 

19.597 

•    y  Cassiopcae 

2.0 

0  49  53.546 

3.5772 

■1- 

60    6  16.26 

19.567 

•    /M  Andromedae 

4.0 

0  50  28.923 

-f    3.3103 

+ 

37  53  10.62 

4-    19.621   , 

•  43  Cephei  (H.)      . 

4.3 

0  53  26.531 

7.2016 

+ 

85  39     1.50 

19.510  1 

e  Piscium    . 

4.0 

0  57     4.712 

3.1088 

+ 

7  16  53.51 

19.458  , 

/5  AndromedaB 

2.3 

1     3  24.394 

3.3435 

+ 

35     1   16.22 

19.169  1 

•   /  Piscium    . 

5.0 

1   11  58.193 

3.0895 

+ 

3     1     8.63 

19.038 

♦    «  TucanfiB    .         . 

5.0 

1   11  56.244 

+    2.0557 



69  28  34.67 

4-    19.173 

a  UrsaB  Minoris  (Polaris) 

2.0 

1   17  21.936 

22.8044 

4- 

88  42  21.70 

18.921 

O^Ceii 

3.0 

1   18  22.498 

2.9970 

— 

8  46    0.16 

18.672 

•    «  Octantis   .         .      S.  P. 

5.0 

1  22  48.603 

8.6319 

— 

94  47  38.67 

18.789 

38  CassiopeaB 

6.3 

1  22  49.799 

4.3742 

+ 

69  40  57.24 

18.682  1 

7i  Piscium    . 

3.7 

1  25  26.217 

4-   3.2022 

4- 

14  45  46.80 

4-    18.669  1 

•    o  AndromedflB 

4.0 

1  30  10.013 

3.5034 

4- 

40  50  24.13 

18.150 

♦    ;r  Piscium    . 

5.7 

1  31     6.494 

3.1701 

4- 

11  33  47.78 

18..53I   1 

a  Eridani  (Achernar)  . 

1.0 

1  33  30.000 

2.2327 

— 

57  48  39.89 

18.360  ; 

♦     V  Piscium    . 

4.7 

1  35  33.057 

3.1176 

-f 

4  54  55.62 

18.335 

o  Piscium    . 

4.3 

1  39  25.609 

-h   ,3.1620 

4- 

8  35  18.62 

4-    18.222  ! 

♦    C  Ceti   .... 

3.0 

1  45  52.962 

2.9(il7 

— 

10  53  40.43 

17.829 

fi  Arietis     . 

3.0 

1  48  23.879 

3.3031 

4- 

20  15  18.90 

17.734 

[      50  CassiopeaB 

4.0 

1  53  47.814 

'       5.0066 

4- 

71  52  25.95 

17.655 

♦    y  Andromedffi 

2.3 

1  56  57.868 

3.6594 

4- 

41  47  13.07 

17.449  i 

a  Arietis 

2.0 

2     0  48.235 

-1-   3.3705 

4- 

22  55  39.51 

4-    17.179  i 

1       a  Draconis  .         .      S.  P. 

3.3 

2     1   19.859 

1.6236 

+  115    5    2.39 

I7..302 

♦    ^  Trianguli 

3.0 

2    2  49.268 

3.5538 

4- 

34  27    8.23 

17.211 

^»Ceti          ."      . 

4.3 

2    7     0.665 

+    3.I7:J8 

4- 

8  18  58.16 

17.037 

•    4  UrsaB  Minoris    .      S.  P. 

5.0 

2    9  17.997 

—   0.3205 

4-101  55  17.23 

16.908 

♦    /  Trianguli 

4.3 

2  10  35.855 

-f    3.5502 

+ 

33  19  26.65 

4-    16.852 

♦  67  Ceti 

6.0 

2  11  20.802 

2.9892 

— 

6  56  36.37 

16.7.39 

1        t  CassiopeaB 

4.0 

2  19  45.568 

4.8590 

4- 

66  53  36.89 

16.443 

•    d  Hydri       . 

4.0 

2  19  44.452 

1.0540 

— 

69  10  25.31 

16.4.53 

««Ceti 

4.0 

2  22    9.088 

-f    3.1834 

4i 

7  57  10.84 

4-    16.303 

*  Apparent  right  ascensions  of  stars  nuu*ked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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FIXED   STARS,   1887. 


MEAN  PT.ACES  FOR 

1887.0.     (January  0*.0— <H.047,  Washington.) 

1 

1                      Name  of  Star. 

Uaeni- 
tud«. 

Right  Awenaion. 

Animal 
Variation. 

Declination. 

Ammal 
Variation. 

5  UrsaB  Minoris    .      S.  P. 

4.7 

h      m       s 

2  27  46.373 

s 
0.1931 

+  103°48'  6.i2 

+    16.011 

•    ^  Ceti 

4.0 

2  33  41.451 

+ 

3.0726 

-     0    9  34.75 

15.704 

•    !i  Hydri       . 

6.0 

2  34     4.853 

1.4418 

-  79  36     7.28 

15.678 

•    0  Persei       . 

. 

4.0 

2  36  29.061 

+ 

4.0685 

+  48  44  59.04 

15.464 

r  Ceti 

. 

3.3 

2  37  26.717 

3.1030 

+     2  45  32.53 

15.347 

•    (T  Arietis 

5.7 

2  45  15.248 

+ 

3.3041 

-1-   14  36  56.72 

+    15.017 

•  47  Cephei  (H.) 

6.0 

2  51     5.677 

+ 

7.7109 

-h  78  58  14.09 

14.715 

[i  Ursae  Minoris 

S. 

P?   2.0 

2  51     2.522 

— 

0.2:J35 

+ 105  22  57.80 

14.719 

•     e  Arietis      . 

4.3 

2  52  45.066 

+ 

3.4206 

-f  20  53  16.08 

14.615 

a  Ceti 

2.3 

2  56  22.348 

3.1301 

-f     3  38  44.91 

14.317 

•    /?  Persei  {Algol)  (rar.) 

2.7 

3    0  49.045 

+ 

3.8828 

+  40  31     9.94 

+    14.131 

48  Cephei  (H.)      . 

6.3 

3     6    0.488 

. 

7.3982 

+  77  19     4.76 

13.751 

C  Arietis     . 

4.7 

3    8  24.397 

3.4.389 

+  20  37  29.92 

13.566  i 

flt  Persei 

2.0 

3  16  15.489 

4.2563 

+  49  27  29.03 

13.105 

•    p  Octantis    .         .      S.  P. 

6.0 

3  17  21.982 

-h  12.9442 

-  95  54  51.93 

13.021  1 

•     t  Hydri       .         .         .     !    5.0 

3  18  47.472 

1.6030 

-  77  48     2.49 

+    13.022  ' 

^  Ursffi  Minoris    .      S.  P.    3.0 

3  20  54.814 

— 

0.1355 

+  107  45  50.11 

12.811 

.•    /Tauri 

4.0 

3  24  38.050 

+ 

3.3046 

+    12  32  55.51 

12.753 

£  Eridani    . 

3.0 

3  27  36.389 

2.8235 

-     9  50  28.19 

12.402 

j       d  Persei 

• 

3.3 

3  34  52.902 

4.2490 

-1-  47  25  30.73 

11.823 

•    7^  Camelopardalis  (H.) 

4.3 

3  38  26.412 

+ 

6.2345 

H-  70  58  57,35 

+    11.564 

7j  Tauri 

3.0 

3  40  46X)40 

3.5564 

-h  23  45  17.53 

11.391 

C  Persei 

3.0 

3  47     1.774 

+ 

3.7597 

+  31  32  49.43 

10.962 

i       C  Ursae  Minoris   .      S. 

P. 

4.3 

3  48     6.701 

2.2563 

+  101  51  30.01 

10.915 

!•    r  Hydri       . 

3.3 

3  48  59.749 

— 

0.9993 

-  74  35     6.18 

10.978 

•     e  Pei*sei 

3.3 

3  50  16.263 

+ 

4.0092 

+  39  40  56.38 

+    I0.r35 

y  Eridani    . 

3.0 

3  52  45.475 

2.7984 

-    13  49  50.29 

10.455 

i*  A>  Tauri 

4.7 

3  58    0.918 

3.5395 

+  21  46  19.57 

10.095 

•     c  Persei 

4.0 

4     0  27.559 

4.3362 

+  47  24  34.91 

9.955 

Groombr.  2:YiO  .      S. 

"p. 

6.3 

4     6     0.765 

0.1388 

+  111  53  31.37 

9.499 

•    0*  Eridani    . 

4.3 

4     6  20.971 

+ 

2.9266 

-     7     7  58.87 

+      9.626 

r  Tauri 

4.0 

4  13  21.782 

+ 

3.4087 

+    15  21   14.19 

8.970 

•    7j  UrscB  Minoris   .       S 

"p. 

5.0 

4  20  48.926 

1.8192 

+  103  59     4.55 

8.156 

e  Tauri 

3.7 

4  22     1.096 

+ 

3.4971 

+    18  55  44.02 

8.270 

j       Tj  Draconis  .         .      S 

■P- 

2.7 

4  22  27.836 

0.8059 

+  118  13  47.66 

8.225 

•   m  Persei 

6.0 

4  25  27.918 

+ 

4.2094 

+  42  49  16.78 

+      8.020 

!  •    d  MensjB     . 

6.0 

4  25  38.352 

— 

4.2.306 

-  80  28  39.32 

8.030  ' 

1      A  Draconis  .         .      S. 

P. 

5.0 

4  28  12  581 

— 

0.1359 

+  110  59  15.28 

7.798  ; 

a  Tauri  (Aldebaran) 

1.0 

4  29  26.201 

+ 

3.4371 

+    16  16  52.46 

7.528 

•    T  Tauri 

4.3 

4  35  27.775 

3.5950 

+  22  44  20.89 

7.198  ' 

a  Camelopardalis 

4.7 

4  42  49.043 

+ 

5.923:} 

+  66     8  56.81 

+      6.625 

♦     i  Tauri 

5.3 

4  44  45.830 

3.5051 

+    18  38  47.51 

6.420 

t  AurigflB     . 

3.0 

4  49  38.114 

3.9003 

+  32  59   10.15 

6.039 

•    C  Aurigw    . 

4.0 

4  54  34.788 

+ 

4.1646 

+  40  54  35.16 

5.641 

e  UrssB  Minoris    .       S. 

P. 

4.3 

4  57  34.614 

— 

C.339I 

+   97  46  41.64 

5.397 

II   Orionis     . 

5.0 

4  58     6.706 

+ 

3.4242 

+    15  14  44.78 

+     5.311 

•    ii  Eridani    . 

3.0 

,     5    2  17.669 

2.9484 

-     5  13  59.85 

4.938 

a  Aurigffi  {Capella) 

1.0 

5     8  20.516 

4.4243 

+  45  52  54.58 

4.047 

fi  Orionis  (Rigel) 

1.0  1 

5     9     6.434 

2.8812 

-     8  19  58.74 

4.411 

•     r  Orionis     .          .         .     1    4.0 

5  12     7.167 

+ 

2.9125     -      6  58     2.86 

+      4.148 

•  Apparent  right  aacenaions  of  stars  marked  with  an  asterisk  are  given  after  thoae  of  atandaid 
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MEAN  PLACES  FOR 

1887.0;     (January  0^.0—0^.047,  Washington 

.) 

Name  of  Star. 

Marni 
tuide. 

Right  AsceniloD. 

Anonal 
VariaUon. 

I>«cIiDatioii, 

+  28^*30  39.38 

Annnal 
Variation. 

/9  Tauri 

2.0 

h      ii»         H 

5  19     8.929 

4-  :".7890 

4      3.375 

Groombridge  966 

6.3 

5  24  37.555 

7.9989 

+  74  58     0.46 

3.102  i 

•    X  Aurigffi    . 

5.0 

5  25  22.463 

3.9048 

+  32     6  27.62 

3.039 

•        Groombridge  944 

6.3 

5  25  52.405 

18.6367 

+  85     8   13  70 

2.986  , 

5  Ononis  (rar.)  . 

2.5 

5  26  14.019 

3.063:» 

~     0  23     1.12 

2.939  ' 

a  Leporis    . 

3.0 

5  27  44.784 

4-    2.6447 

-    17  54  14.04 

+     2.812 

£  Orionis     . 

2.0 

5  30  28.766 

3.0423 

-     1   16  29.71 

2.577 

a  Columbai 

2.0 

5  35  33.494 

+    2.1727 

-  34     8     5.92 

2.090 

ui  Draconis  .         .      S. 

P.    5.0 

5  37  36.864 

—    0.3541 

+  111    11  23.80 

1.632 

•     «  Orionis    . 

2.7 

5  42  23.806 

+    28447 

-     9  42  38.07 

1.542 

•     w  Aurigae    . 

4.0 

5  43  39.456 

+   4.1542 

+  39     6  51.10 

+      1.465 

0*  Draconis  .         .      S. 

P.    4.3 

5  43  56.915 

—    1.0796 

+ 107  47  45,76 

1.676  1 

•    d  Doradus  . 

4.3 

5  44  34.440 

-1-   0.1046 

-  65  46  40.20 

1.329 

a  Orionis  {var.')  . 

1.2 

5  49     3.244 

3.2469 

+     7  23     6.26 

0.965 

i*    ^  Aurigffi    . 

2.0 

5  51   14.406 

4.4016 

+  44  56     4.73 

0.756 

•    B  AurigfiB    . 

3.0 

5  52     0.980 

+    4.0919 

+  37  12  12.84 

+     0.610 

V  Oriojiis     . 

4.7 

6     1     7.262 

3.4273 

+   14  46  51.55 

—     0.128 

22  Canielopardalis  (H.) 

4.7 

6     6  23.351 

6.6176 

+  69  21  27.65 

0.677 

•    ij  Geminorum 

3.3 

6     8     3.431 

4-   3.6227 

+  22  32  18.92 

0.721 

^  UrssB  Minoris   .      S. 

P.    4.3 

6     8  46.030 

—  19.4595 

+  93  23  20.57 

0.818 

11  Geminorum 

3.0 

6  16     7.480 

+    3.6315 

+  22  34  13.92 

—      I.53I   j 

•    ^'^  Aurigae    . 

5.3 

6  16  11.737 

4.6266 

+  49  20  39.41 

1.426  i 

a  Argus  (Canopus) 

1.0 

6  21  26.695 

1.3304 

-  52  38     307 

1.865 

•     V  Geminorum 

4.7 

6  22  15.201 

+    3.5631 

+  20  16  57.56 

1.966  1 

•    /  Draconis      .     .      S. 

P.    4.0 

6  23     5.573 

—    1.0794 

+  107   18  59.45 

1.641 

y  Geminorum 

2.3 

6  31   11.040 

H-    3.4674 

+   16  29  41.24 

—     2.768  i 

•     t  Geminorum 

3.3 

6  36  58.766 

3.6935 

+  25  14  31.29 

3.2:10 

•    ^'^  Aurigffi    . 

5.7 

6  38  35.589 

4.3292 

+  43  41   19.40 

3.213  \ 

t    a  Canis  Majoris  ( Siriu, 

s)       1.0 

6  40  10.127 

2.6437 

-    16  33  42.59 

4.704 

•    0  Geminorum 

3.3 

6  45  20.489 

3.9610 

+  34     5  47.50 

3,973  1 

51  Cephei  (H.)      . 

5.3 

6  47  15.649 

+  29.9640 

+  87  13  17.06 

—     4.198  t 

•    C  MensflB     . 

5.8 

6  49  26.190 

—    4.8972 

-  80  41  34.64 

4.211 

50  Draconis           .      S. 

P.    6.0 

6  50    0.780 

—    1.9066 

+  104  41  59.14 

4.416  1 

e  Canis  Majoris  . 

1.7 

6  54  11.116 

+    2.3.'>77 

-  28  49     8.41 

4.710 

•    C  Geminorum  (rar.) 

4.0 

6  57  24.435 

3.5625 

+  20  44     6 19 

4.989  ' 

d  Canis  Majoris  . 

2.0 

7     3  47.800 

4-   2.4384 

-  26  12  51.57 

—     5.501   1 

1  •  63  AurigsB    . 

5.0 

7     3  52.953 

4.1369 

+  39  30  14.15 

5.199 

1  •  25  Oamelopardalis 

4.7 

7     7  15.763 

+  12.9710 

+  82  37  34.00 

5.831   1 

•    /^  Volantis  (var,) 

4.7 

7     9  42.374 

-   0.4802 

-  70  18  53.81 

5.885 

S  Draconis  .         .      S. 

P.    3.0 

7   12  31.650 

+    0.0301 

+  112  32  14.04 

6.326  1 

1       d  Greminorum 

3.3 

7  13  32.456 

+   3.5881 

+  22  11  22.03 

—     6.327 

r  Draconis  .         .      S. 

P.    4.7 

7  17  43.370 

—    I.II56 

+  106  51   16.47 

6.779 

Piazzi  vii.  67     . 

6.0 

7  19     7.091 

+   6.3007 

+   68  41  41.84 

6.824  ' 

i  •    i?  Canis  Minoris  . 

3.0 

7  21      1.374 

3.2598 

+     8  30  58.04 

6.980 

a*  Greminorum  ( Castor 

)        1.7 

7  27  23.417 

3.8388 

+  32     8    7.79 

7.540 

1 

t    a  Canis  Min.  (Procyon 

)        1.0 

7  33  23.191 

+   3.1436 

+     5  30  49.73 

—     8.983 

/9  Geminorum  {Pollux 

)         1.3 

7  38  24.059 

+    3.6797 

+  28  17  53.68 

8.404 

X  Ursse  Minoris    .      S. 

P.     6.3 

7  36  48.510 

—  64.1900 

+  91     2  23.75 

8.231 

•  26  Lyncis     . 

6.0 

7  46  28  934 

+    4.3889 

+  47  51  23.02 

9.006 

•        Groombridge  1374 

5.7 

7  46  39.130 

+    7.2905 

+  74  13     4.89 

—     9.032  ' 

*  Apparent  right  aticeiisious  of 
t  Periodic  oorreotious  given  in 


stars  marked  with  an  asterisk  arc  given  after  those  of  standard  stars, 
the  Appendix  are  still  to  be  applied  to  the  positions  of  Sirina  and  Procyon. 
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FIXED  STARS,   1887. 


MEAN  PLACES  FOR  1887.0.     (January  0^.0— 0*.047,  Washington.) 

Kamo  of  Star. 

Magni. 
tude. 

Annual 
Variation. 

Declination. 

Aniwiftl 
yariatkm. 

tp  Geminorum 

5.0 

h      m       s 

7  46  34.884 

'+ 

3.6803 

+  27°  3^26.87 

—      9.017 

j        c  Draconis.         .      S.  P. 

3.7 

7  48  32.992 

0.1781 

+  110     1   11.51 

9.174 

•    «i*  Cancri 

6.0 

7  54     5.643 

+ 

3.6376 

-1-  25  42     5.26 

9.567 

3  Ursae  Majoris  (H.)    . 

5.7 

8     1  33.682 

6.0.519 

+  68  48   19.03 

10.142 

15  Argus 

3.0 

8     2  43.906 

2.5544 

-  23  58  44.74 

10.187 

•    C*  Cancri      . 

4.7 

8     5  43.855 

4- 

3.4467 

+    17  59  13.93 

—    10.593 

•    fi  Cancri      . 

3.7 

8  10  23.204 

+ 

3.2587 

-f     9  31  58.62 

10.847 

K  Cephei  (;?r.)     .      S.  P. 

4.3 

8  12  40.723 

1.9191 

+  102  37  45.40 

11.000 

i  •  30  Monocerotis 

3.7 

8  20    0.822 

+ 

3.0001 

-     3  32  18.22 

11.498 

•    e  Chamseleontis  . 

4.7 

8  24     0.743 

1.7062 

-  77     7  10.20 

11.766 

ri  Cancri 

5.7 

8  26  10.459 

+ 

3.4786 

+  20  49  27.47 

—    11.994 

Groombr.  3241  .      S.  P. 

6.3 

8  30  29.319 

0.2182 

+  107  51     4.32 

12.282 

•    <t  HydrsB     . 

5.0 

8  32  51.149 

+ 

3.1460 

+     3  44  14.89 

12.425 

•    y  Cancri 

4.3 

8  36  44.78d 

3.4808 

+  21  52  26.85 

12.715 

e  HydrsB      . 

3.3 

8  40  47.523 

3.1820 

+     6  49  57.88 

12.996 

•    <T^  Cancri  {mean)  . 

5.7 

8  47  20.959 

+ 

3.6740 

+  31     0  23.91 

—    13.398 

t    UrsfiB  Majoris    . 

3.0 

8  51  28.065 

+ 

4.1344 

+  48  29     4.45 

13.894 

12  Year  Cat.  1879    S.  P. 

6.0 

8  52  41.289 

— 

2.5414 

+  99  52  19.21 

13.690 

a^  Ursae  Majoris    . 

5.0 

9     0  26.444 

+ 

5.3580 

+  67  35  32.57 

14.262 

K  Cancri 

5.0 

9     1  37.622 

3.2561 

+   11     7  20.75 

14.283 

•    0  Hydrffi     . 

4.0 

9     8  29.130 

+ 

3.1263 

+     2  47  25.45 

—    15.010 

•    /9  Argus 

1.5 

9  11  57.378 

0.6786 

-  69  15     6.41 

14.804 

t  Argus 

2.0 

9  14    3.771 

1.6012 

-  58  48     3.60 

14.994 

•    a  Lyncis      . 

3.3 

9  14  10.140 

3.6698 

+  34  52  10.53 

15.018 

1       a  Cephei      .         .      S.  P. 

2.7 

9  15  52.946 

1.4367 

+  117  53  35.06 

15.169 

1   Draconis  (H.)  . 

4.3 

9  20  54.747 

+ 

9.0183 

+  81  49  28.26 

—    15.431 

a  HydrsB     . 

2.0 

9  22     2.077 

2.9491 

+     8  10     9.45 

15.445 

d  UrsfiB  Majoris   . 

4.7 

9  24  28.516 

5.4049 

+  70  19  33  99 

15.550 

0  Ursae  Majoris    . 

3.0 

9  25  17.672 

4.0425 

+  52  11  29.98 

16.210 

fi  Cephei  (pr.)     .      S.  P. 

3.0 

9  27  11.922 

0.7949 

+  109  56    7.19 

15.765 

•   10  Leonis  Minoris 

4.7 

9  27  17.988 

+ 

3.6948 

+  36  53  55.37 

—    16.775 

1  •     o  Leonis     . 

3.7 

9  35     7.161 

+ 

3.2071 

+   10  24  21.25 

16.216 

•    C  Chamaeleontis  . 

5.0 

9  37  11.056 

— 

1.5,553 

-  80  26     0.11 

16.290 

e  Leonis     . 

3.0 

9  39  26.186 

+ 

3.4155 

+  24  17  38.57 

16.420 

11  Cephei               .      S.  P. 

5.0 

9  40  15.928 

0.9021 

+  109  12  31.56 

16.537 

/ji  Leonis 

4.0 

9  46  20.173 

+ 

3.4225 

+  26  32  19.32 

—    16.790 

•  19  Leonis  Minoris 

5.3 

9  50  45.717 

3.6962 

+  41  35  35.74 

16.956 

1     79  Draconis  .         .      S.  P. 

6.3 

9  51  27.448 

0.7.304 

+ 106  49  55.98 

17.012 

1  •    TT  Leonis 

5.0 

9  54  14.504 

3.1745 

+     6  35     9.34 

17.134 

a  Leonis  {Regulus) 

1.3 

10     2  21.227 

3.2009 

+   12  31     8.78 

17.469 

32  UrssB  Majoris    . 

6.0 

10     9  49.181 

+ 

4.42.36 

+  65  40  17.14 

—    17.806 

•    X  Ursae  Majoris    . 

3.3 

10  10  16.762 

3.6405 

+  43  28  40.77 

17.868 

y^  Leonis 

2.0 

10  13  44.525 

.3.3152 

+  20  24  46.02 

18.082  1 

,  •    /i  Hydrae 

4.0 

10  20  37.569 

2.9006 

-   16  15  36.07 

18.307 

•    fi  Leonis  Minoris 

4.3 

10  21  20.859 

3.4873 

+  37  17     9.32 

18.310 

•    a  Anlliae      . 

4.0 

10  21  58.859 

+ 

2.7389 

-  30  29  35.16 

—    18.214 

9  Draconis  ( H.)  . 

4.7 

10  25  28.469 

5.269(; 

+  76  17  40.29 

18.387 

p  Leonis      . 

4.0 

10  26  51.691 

3.1643 

+     9  53  15.85 

18.429  , 

226  Cephei  (B.)      .      S.  P. 

5.3 

10  30  17.303 

1.0783 

+  104  21  21.22 

18.527  ! 

•    P  Octantis    .         .       S.  P. 

4.7 

'    10  34  27.011 

> 

6.5005 

-  98     1  36.63 

—    18.674  i 

Apparent  right  aeoenaions  of  atara  marked  \dth  on  aatorisk  are  given  after  those  of  ataadaxd  ataxm. 
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MTiTAN  PLACES  FOR  1887.0.     (January  0^.0—0^.047,  Washington.) 

1 

KMnoof  Star. 

^• 

Bight  Aaoenaloii. 

Variation. 

Declination. 

Annual 
Variation. 

*  41  Leon  is  Minor  is. 

5.7 

h      m       8 

10  37  16.271 

s 
+   3.2712 

+  23*^46 '46.91 

—    18.735 

Tj  Argus  (ror.)     . 

1-6 

10  40  40.650 

2.3129 

-  59    5  26  09 

18.868 

I  Leonis 

5.3 

10  43  19.069 

3.1.587 

+   118  34.34 

18.970 

*  d*  Chamseleoritis  . 

5.0 

10  44  42.500 

0.6093 

-  79  56  39.71 

19.003 

c  Cephei     .         .      S.  P. 

3.8 

10  45  39.436 

2.1213 

+  114  23  37.98 

18.875 

•  46  Leonis  Minoris 

4.0 

10  46  59.450 

+   3.3702 

+  34  49  26.37 

—    19.292 

•        Groombridge  1706     . 

6.0 

10  50  53.421 

4.9776 

+  78  22  31.00 

19.176 

a  Ursse  Majoris    . 

2.0 

10  56  44.895 

+   3.7494 

+  62  21  39.08 

19.361 

♦    r^  Octantis   . 

6.0 

11     0    4.021 

—   0.2884 

-  83  59  10.26 

19.409 

•  ^i' Leonis     . 

6.0 

11     1     8.382 

+   3.0621 

+     2  34     6.92 

19.485 

•   f/f  Ursae  Majoris    . 

3.3 

11     3  18.488 

+    3.3942 

+  45     6  40.12 

—    19.502 

d  Leonis     . 

2.3 

11     8     5.906 

3.1986 

+  21     8  33.47 

19.684 

♦    V  UrssB  Majoris    . 

3.3 

11   12  22.580 

3.2583 

+  33  42  38.80 

19.571 

9  Crateris   . 

3.3 

11   13  41.505 

2.9962 

-   14  10    2.21 

19.462 

o  Cephei     .         .      S.  P. 

5.3 

11   13  59.336 

2.4430 

+  112  30  23.78 

19.668 

r  Leonis 

5.0 

11  22     7.556 

+   3.0862 

+     3  28  42.38 

-   19.802 

X  Draconis  . 

3.3 

11  24  41.130 

3.6241 

+  69  57  16.65 

19.836 

•    ^  Hydras     . 

4.0 

11  27  26.654 

2.9425 

-  31   13  57.29 

19.885 

u  Leonis     . 

5.0 

11  31     9.789 

3.0713 

-     0  12     0.01 

19.860 

r  Cephei     .         .      S.  P. 

3.3 

11  34  42.721 

2.4136 

+  102  59  54.25 

20.075 

•   X  Urs«  Majoris    . 

3.7 

11  40    4.904 

+   3.1914 

+  48  24  21.14 

—    19.961 

P  Leonis 

2.0 

11  43  17.738 

3.0642 

+   15  12  13.21 

20.119 

r  Ursa?  Majoris    . 

2.3 

11  47  53.117 

.3.1829 

+  54  19  22.54 

20.027 

Groombr.  4163  .      S.  P. 

7.0 

11  49  20.617 

2.8629 

+  106  13    6.70 

20.022 

♦    TT  Virginis   . 

4.3 

11  55    4.925 

3.0752 

+     7  14  39.88 

20.088 

o  Virginis   . 

4.0 

11  59  27.167 

+   3.0577 

+     9  21  38.18 

—  20.015 

♦    c  Corvi 

3.0 

12     4  18.915 

3.0793 

-  21  59  29.66 

20.041 

4  Draconis  (H.)  . 

4.7 

12     6  54.130 

2.8889 

+  78  14  39.04 

20.023 

Y  Corvi 

2.0 

12     9  59.728 

3.0793 

-   16  54  52.15 

20.018 

♦    2  Canum  Venaticorum 

5.3 

12  10  27.757 

3.0226 

+  41   17  21.65 

20.066 

fi  Chamaeleontis  . 

5.0 

12  11  44.083 

+   3.3957 

-  78  41     4.39 

—    19.990 

7j  Virginis   . 

3.3 

12  14     7.494 

3.0685 

—    0    2  19.79 

20.043 

♦    6  Ursae  Minoris   . 

6.0 

12  14  19.952 

0.1310 

+  88  19  35.25 

19.941 

a*  Crucis 

1.0 

12  20  18.292 

3.2759 

-  62  28  21.99 

20.016 

♦    ^  Corvi 

2.3 

12  24     1.183 

3.1022 

-  15  53    9.76 

20.086 

•   p  Canum  Venaticorum 

4.3 

12  28  22.537 

+   2.8600 

+  41  58  17.54 

—    19.617 

,y  Corvi 

2.3 

12  28  27.123 

3.1412 

-  22  46  18.37 

19.964 

K  Draconis  . 

3.3 

12  28  39.448 

2.5932 

+  70  24  40.12 

19.891 

•    /^  Virginis  {mean) 

2.7 

12  35  56.097 

3.0382 

-     0  49  46.95 

19.815 

21  Cassiopeae         .      S.  P. 

6.0 

12  38  11.652 

3.8536 

+  105  37  47.19 

19.755 

•  31  Coronae  Boreal  is 

5.0 

12  46  11.735 

+   2.9304 

+  28     9  20.26 

—    19.664 

32*  Camelopardalis  (H.) . 

4.7 

12  48  18.286 

0.3875 

+  84     1  37.55 

19.597 

•    r  Cassiopeae         .      S.  P. 

2.0 

12  49  53.546 

3.5772 

+  119  53  43.74 

19.567 

i      a  Canum  Venaticorum 

2.7 

12  50  44.514 

2.8159 

+  38  55  43.47 

19.515 

•  43  Cephei  (H.)      .      S.  P. 

4.3 

12  53  26.532 

7.2016 

+  94  20  58.50 

19.510 

1  •     d   MUSCBB 

4.0 

12  54  30.523 

+   4.0306 

-  70  56  19.69 

—    19.480 

•    e  Virginis   . 

2.7 

12  56  33.139 

2.9880 

+    11  33  59.87 

19.420 

0  Virginis    . 

4.3 

13    4     5.947 

3.1009 

-     4  56     7.98 

19.316 

♦  20  Canum  Venaticorum 

4.7 

13  12  28.507 

2.6971 

+  41   10     3.61 

19.0.39 

a  Urs.Min.(Po/arw)S.P. 

2.0 

13  17  21.936 

+  22.8045 

+  91   17  38.29 

—    18.921 

*  Apparent  right  ascensiona  of  stars  marked  with  an  aateriak  are  given  after  those  of  standard  stars. 
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MEAN  PLACES 

FOR 

1887.0.     (January  0»».0— 0^.047,  Washington 

) 

Name  of  Sfcar. 

Magni- 
tude. 

1.0 

Right  AfwensioD. 
h      m        B 

13  19  14.405 

Annnal 
VarlaUoiJ. 

Declination, 

Annual 
Variation. 

a  Virginis  (^Sfpica) 

4-    3.1534 

-   10°34' 16.65 

—    18.904 

•    K  Octantis   . 

5.0 

13  22  48.603 

8.6319 

-  85  12  21  33 

18.789 

38  CassiopeaB         .      S.  P. 

6.3 

13  22  49.799 

4.3742 

+  110  19     2.76 

18.683 

C  Virginis   . 

3.3 

13  28  56.116 

3.0529 

-     0     1     4.36 

18.522 

•        B.  A.C.4536      . 

5.0 

13  29  45.021 

2.6825 

+  37  45  41.43 

18.543 

•  t»  Virginis    . 

6.0 

13  35  40.888 

+   3.1429 

-     8    7  56.84 

—    18.294 

ti  Ursa3  Majoris    . 

2.0 

13  43     5.297 

2.3715 

+  49  52  38.69 

18.083 

ri  Bootis 

3.0 

13  49  18.267 

2.8568 

4-   18  57  52.16 

18.176 

50  CassiopeaB         .      S.  P. 

4.0 

13  53  47.814 

5.0066 

+  108    7  34.05 

17.655 

•    e  Apodis 

5.0 

13  54  20.825 

5.5675 

-  76  15     0.70 

17.602 

/9  Centauri  . 

LO 

13  55  51.121 

+   4.1756 

-  59  49  38.53 

—    17.598 

•    TT  HydrcB     . 

3.7 

13  59  56.358 

3.4072 

—  26     8  15.92 

17.510 

a  Draconis  . 

3.3 

14     1   19.859 

1.6236 

+  64  54  57.61 

17.302 

1  •    d  Bootis 

5.0 

14     5  14.757 

2.7388 

+  25  37  38.11 

17.207 

•    K  Virginis    . 

4.3 

14     6  52.106 

3.1935 

-     9  44  50.64 

16.935 

♦    b  Octantis   • 

5.0 

14     8  54.439 

+   8.9527 

-  83     8  55.16 

—    16.972 

•    4  Ursse  Minor  is    . 

5.0 

14    9  17.997 

—   0.3265 

+  78     4  42.77 

16.908 

a  Bootis  {Arciurus) 

LO 

14  10  30.450 

+   2.7349 

+   19  46  15.76 

18.889 

•    X  Bootis       . 

4.0 

14  12     5.260 

2.2829 

+  46  36  26.78 

16.665 

•    X  Virginis    . 

4.7 

14  12  59.754 

3.8376 

-   12  51     1.92 

16.736 

I  CassiopesB          .      S.  P. 

4.0 

14  19  45.568 

+    4.8590 

+  113     6  23.11 

+    16.443 

e  Bootis 

4.0 

14  21  21.052 

2.0442 

+  52  22  23.79 

16.766 

p  Bootis 

3.7 

14  26  57.661 

+   2.5878 

+  30  52     3.87 

15.967 

5  QrssB  Minoris   . 

4.7 

14  27  46.373 

—  0.1931 

+  76  11  53.88 

16.011 

<^  Centauri  . 

LO 

14  31  56.909 

+  4.0442 

-  60  22  16.48 

15.385 

•    a  Apodis      . 

4.7 

14  33  51.759 

+   7.1720 

-  78  33  48.35 

—    15.715 

•   11  Hydri       .         .      S.P. 

6.0 

14  34     4.853 

—    1.44 18 

-100  23  52.72 

15.678 

•  33  Bootis 

5.3 

14  34  37.905 

+   8.2344 

+  44  53  32.57 

15.717 

e  Bootis 

2.3 

14  40     3.179 

2.6214 

+  27  33     3.47 

15.349 

a*  Librae 

2.3 

14  44  37.634 

3.3091 

-   15  34  18.02 

15.177 

•  47  Cephei  (H.)      .       S.  P. 

6.0 

14  51     5.677 

+   7.7109 

+  101     1  45.91 

—    14.715 

/9  Ursae  Minoris    . 

2.0 

14  51     2.522 

-   0.2335 

+  74  37     2.20 

14.719 

•    y  Scorpii     . 
^  Bootis 

3.3 

14  57  27.486 

+    3.5015 

-  24  50  13.61 

14.366 

3.0 

14  57  41.397          2.26()l 

+  40  50  11.69 

14.368 

48  Cephei  (H.)      .       S.  P. 

6.3 

15     6     0.488           7.3982 

+  102  40  55.24 

13.751 

^  Libras 

2.0 

15  10  55.589 

+   3.2215 

-     8  57  55.47 

—    13.519 

1  •    a  Bootis       . 

3.0 

15   10  56.864           2.4209 

+  33  44  12.98 

13.591 

,  •    /o  Octantis   . 

6.0 

15  17  21.9821        12.9442 

-  84     5     8.07 

13.021 

/I*  Bootis 

4.0 

15  20  13.319 

+   2.2662 

+  37  46  26.10 

12.787 

Y^  Ursae  Minoris    . 

3.0 

15  20  54.814 

—   0.1355 

+  72  14     9.89 

12.811 

*    /?  Coronae  Boreal  is 

4.0 

15  23  10.232 

+   2.4751 

+  29  29  46.92 

—    12.602 

a  Coronae  Boreal  is 

2.0 

15  29  54.237 

2.5393 

+  27     5  43.57 

12.314 

•    r  Camelop.  (H.)  .      S.  P. 

4.3 

15  38  26.412 

6.2345 

+  109     1     2.65 

11.564 

a  Serpentis  . 

2.3 

15  38  42.132 

2.9514 

+     6  46  53.89 

11.561 

c  Serpentis . 

3.3 

15  45   1 1.008  1   +  2.9870 

+     4  49     6.65 

11.059 

C  Ursae  Minoris    . 

4.3 

15  48     6.701 

—   2.2563 

+  78     8  29.99 

—    10.915 

€  Coronae  Borealis 

4.0 

15  52  54.626 

+  2.4ai2 

+  27  12  20.08 

10.620 

^  Scorpii     . 

2.3 

15  53  39.148 

3.5383 

-  22  17  57.44 

10.540 

Bi^  Scorpii     . 

2.0 

15  58  52.030 

3.4804 

—  19  29  43.49 

10.150 

♦   a»  Apodis     .         .         . 

5.3 

16     3  29.282 

+   8.7477 

-  78  24  29.75 

—     9.742 

stars  m 

arked  with  ao  aAterin. 
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MEAN  PLACES 

FOR 

Magni. 
tnde. 

1887.0.     (January  0^.0—0^.047,  Washington 

0 

Naore  of  Star. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

4-  45°  13  53.51 

Annual 
Yariation. 

—  9.588 

•   ip  Herculis  . 

4.0 

h       in        8 

16     5  12.390 

+    1.8812 

Groombridge  2300 

6.3 

16     6     0.765 

0.1388 

+  68     6  28.63 

9.499 

^  Ophiuchi  . 

3.0 

16     8  25.444 

3.1395 

-     3  24     9.58 

9.525 

•    a  CoronsB  Boreal  is  (mean^ 

5.7 

16  10  26.758 

2.2446 

+  34     8  43.93 

9.265 

•    y  Apodis      . 

4.3 

16  16     8.437 

9.0017 

-  78  38  26.09 

8.828 

T  Herculis  . 

3.3 

16   16  20.685 

+    1.8009 

+  46  34  57.73 

—  8.741 

•    71  UrsfiB  Minoris  . 

5.0 

16  20  48.926 

—    1.8192 

+  76     0  55.45 

8.156  1 

a  Scorpii  {^Aniares) 

1.3 

16  22  28.756 

4-    3.66d8 

-  26  10  49.30 

8.315 

7)  Draconis  . 

2.7 

16  22  27.836 

0.8059 

4   61  46  12.34 

8.225 

^  Herculis  . 

2.3 

16  25  21.743 

4-    2.5774 

4-  21  44  11.17 

8.066 

A  Draconis  . 

5.0 

16  28  12.581 

—   0.1359 

4-  69     0  44.72 

—  7.798  1 

C  Ophiuchi  . 

2.7 

16  30  56.206 

4-    3.2989 

-   10  20  14.80 

7.577 

a  Trianguli  Australts  . 

2.0 

16  36  42.469 

6.3015 

-  68  49     6.16 

7.179 

7)  Herculis  . 

3.3 

16  39     1.303 

2.0537 

4-  39     8  15.34 

7.030 

a  Camelopardalis       S.  P. 

4.7 

16  42  49.043 

5.9233 

4-113  51     3.19 

6.625 

K  Ophiuchi . 

3.3 

16  52  19.193 

4-   2.a373 

4-     9  33     5.06 

-  5.842 

d  Herculis  . 

5.0 

16  57  26.051 

+   2.2112 

+  33  43  56.67 

5.405 

e  UrssB  MiDoris    . 

4.3 

16  57  34.614 

—   6.3391 

4.  82  13  18.36 

5.397 

•    7j  Ophiuchi . 

2.7 

17     3  53.831 

-f    3.4368 

-   15  35    2.91 

4.751 

a'  Herculis  (var.) 

3.5 

17     9  29.705 

2.7334 

4.    14  31   11.20 

4.357 

•    TT  Herculis  . 

3.0 

17  11     6.705 

-f    2.0890 

-f  36  56  12.98 

—  4.237 

•    0  Ophiuchi . 

3.3 

17   15    4.183 

3.6789 

-  24  53     9.06 

3.957 

b  Ophiuchi  (var,) 

5.0 

17  19  28.164 

3.6589 

-  24     4  13.34 

3.659  [ 

•    d  Arffi 

4.0 

17  20  54.090 

5.3999 

-  60  35  17.80 

3.545  1 

Groombr.  966    .      S.  P. 

6.3 

17  24  37.555 

4-   7.9989 

+  105     1  59.54 

3.102 

•        Groombr.  944    .      S.  P. 

6.3 

17  25  52.405 

-  18.6367 

+  94  51  46.30 

—  2.986 

/?  Draconis  . 

2.7 

17  27  52.811 

l.:^533 

+  52  23     6.81 

2.802 

a  Ophiuchi . 

2.0 

17  29  41.350 

2.7828 

+   12  38  34.57 

2.881   1 

•     t  Herculis  . 

3.3 

17  36  16.610 

1.6965 

+  46     4     0.40 

2.074 

a)  Draconis  . 

5.0 

17  37  36.864 

—   0.3541 

+  68  48  36.20 

1.6:^2  1 

fx  Herculis  . 

3.3 

17  42     2.200 

+   2.3463 

+  27  47  13.9"? 

—  2.330  i 

0*  Draconis  . 

4.3 

17  43  56.915 

—    1,0796 

+  72  12  14.24 

1.676 

•    e  Herculis  . 

4.0 

17  52  22.644 

4-   2.0551 

+  37  15  57.38 

0.648 

y  Draconis  . 

2.3 

17  53  58.939 

1.3914 

+   51  30     8.62 

0.556  i 

Y*  Sagittarii . 

3.3 

17  58  32.932 

3.8514 

-  30  25  28.08 

—  0.346  ' 

•    o  Herculis  . 

4.0 

18     3     8.088 

4-   2.3393 

+  28  44  50.73 

+  0.277  1 

22  Camelop.  (H.)  .      S.  P 

4.7 

18     6  23.351 

6.6176 

+  110  38  32.35 

0.677 

fi  Sagittarii . 

4.0 

18     7     0.338 

4    3.5866 

-  21     5  14.77 

0.600  i 

3  Ursffi  Minoris    . 

4.3 

18     8  46.030 

—  19.4595 

+  86  36  39.43 

0.818 

17  Serpentis. 

3.0 

18  15  27.769 

-f   3.1023 

-     2  55  37.70 

0.677 

•    X  Sagittarii .         .         . 

3.0 

18  20  59.811 

+    3.7027 

-  25  28  59.68 

+    1.625 

•    /  Draconis  ... 

4.0 

18  23     5.574 

—    1.0794 

+  72  41     0.55 

1.641 

1  AquilsB     . 

4.3 

18  29     3.478 

4-   3.2645 

-     8  19  20.48 

2.205 

•    C  Pavonis    . 

4.0 

18  29  49.594 

7.0302 

-  71  31  20.82 

2.461 

a  Lyrse  (  Vega  )  . 

1.0 

18  33     6.772 

2.0313 

+  38  40  43.86 

3.160 

<f  Octantis   . 

6.0 

18  37     3.996 

+  106.7702 

-  89  16  11.47 

+  3.210 

fi  Lyrae  (var.) 

4.0 

18  45  54.494 

2.2142 

+  33  13  54.65 

3.973 

51  Cephei  (H.)      .      S.  P. 

5.3 

18  47  15.649 

29.9640 

+  92  46  42.94 

4.198 

a  Sagittarii      .     . 

2.3 

18  48  15.504 

+    37218 

-  26  26  10.04 

4.114 

50  Draconis      .     . 

6.0 

18  50     0.780 

—    1.9066 

+  75  18    0.86 

+  4.416 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 


300 


FIXED  STARS,   1887. 


MFiAN  PLACES  FOR 

1887.0.     (January  0*^.0— 0^.047,  Washington 

0 

Name  of  Star. 

Hagni. 
tudeT 

Right  Ascension. 

Afinnftl 

Variation. 

Declination. 

A«wi»a.l 

Variation. 

•    y  Lyrae 

3.3 

h      m        8 

18  54  43.012 

s 
+   8.8443 

+  32°32'  6.18 

+      4.753 

C  AquilsB     . 

ao 

19    0  12.994 

8.7509 

-f    13  41  45.99 

5.105  1 

•     t  Lyrse 

5.0 

19     3  16.202 

8.1418 

+  35  55  24.52 

5.475 

•  85  Camelopardalis       S.  P. 

4.7 

19    7  15.763 

18.9710 

+  97  22  26.00 

5.831 

d  Sagittarii . 

5.0 

19  11     1.389 

3.5184 

-   19     9  11.27 

6.096 

f 

♦    0  LyrsB        .         .         . 

4.3 

19  12  26.712 

+   8.0790 

+  37  55  58.00 

+     6.835 

d  Draconis  . 

3.0 

19  12  31.650 

+   0.0301 

-h  67  27  45.96 

6.386 

r  Draconis  . 

4.7 

19  17  43.370 

—    1.1156 

+  73     8  43.53 

6.779 

Piazzi  vii.  67     .      S.  P. 

6.0 

19  19    7.091 

+   C.3007 

+  111   18  18.16 

6.884 

^  AquilsB     . 

3.3 

19  19  48.052 

3.0853 

+     2  53  24.52 

6.919 

•   /9  Cygni       .         .'       . 

3.0 

19  26    9.866 

+   8.4194 

-1-  27  43  22.10 

+      7.354 

K  Aquiloe     . 

5.0 

19  30  48.717 

3.8890 

-     7  16  40.50 

7.740 

•    i?  SagittflB     . 

4.3 

19  35  58.429 

+   8.6955 

-h    17  12  52.70 

8.186 

k  Ursae  Minoris    . 

6.3 

19  36  48.510 

—  64.1900 

4-  88  57  36.25 

8.831 

Y  Aquilffi     . 

3.0 

19  40  53.253 

+   8.8588 

H-    10  20  18.47 

8.537 

•    ^  Cygni 

2.7 

19  41  26.621 

+    1.876 1 

+  44  51   18.84 

+     8.686 

a  Aqullae  {^Altair) 

1.3 

19  45  16.204 

8.9876 

+     8  34  13.60 

9.861 

•        Groombr.  1374  .      S.  P. 

5.7 

19  46  39.130 

7.8905 

+  105  46  55.11 

9.0:W 

•    c  Pavonis    . 

4.0 

19  47  31.078 

+   7.0585 

-  73  12  23.96 

8.959 

c  Draconis  . 

3.7 

19  48  32.992 

—   0.1781 

+  69  58  48.49 

9.174 

/?  AquilsB     . 

4.0 

19  49  45.760 

+   8.9471 

+     67  30.19 

+      8.750 

•    r  SagittfiB     . 

3.7 

19  53  43.920 

8.6678 

+   19  11     8.91 

9.585 

•    c  Sagittarii . 

5.0 

19  55  42.479 

3.6953 

-  28     1  23.46 

9.719 

T  Aquilae     . 

6.0 

19  58  37.231 

8.9331 

+     6  57  34.46 

9.930 

3  Ursae  Major  is  (H.)  S.  P. 

5.7 

20     1  33.682 

6.0519 

+  111   11  40.97 

•    e  Aquilae     . 

3.0 

20     5  28.430 

+   3.0973 

-     1     9  22.07 

+    10.448 

•  31  Cygni 

4.3 

20  10     4.417 

1.8893 

+  46  23  55.97 

10.788 

a'  Capricorni 

3.0 

20  11  47.085 

-h   3.3384 

'-   12  53  39.85 

10.906 

K  Cephei  (pr.)     . 

4.3 

20  12  40.723 

—    1.9191 

+  77  22  14.60 

11.000 

a  Pavonis    . 

2.0 

20  16  42.626 

+   4.7855 

-  57     5  45.45 

11.174 

r  Cygni 

2.3 

20  18  10  476 

+   8.1536 

+  39  53  43.00 

+    11.364  1 

Tz  Capricorni   • 

5.0 

20  20  51.193 

3.4399 

-   18  34  53.40 

11.546  1 

e  Delphini   . 

4.0 

20  27  48.890 

+    8.8678 

+    10  55  11.33 

18.034 

Groombridge  3841     . 

6.3 

20  30  29.319 

—   0.8188 

+  72     8  55.68 

18.888 

•    a  Delphini  . 

3.7 

20  34  23.363 

-f   8.7878 

+    15  30  49.79 

18.518 

•    /5  Pavonis    . 

3.0 

20  34  46.027 

-f   5.4769 

-  66  36  28.27 

+    18.513 

a  Cygni 

1.7 

20  37  34.806 

8.0443 

+  44  52  36.43 

18.719 

•   ^'  Capricorni 

4.3 

20  39  24.161 

3.5590 

-  25  40  34.80 

18.680 

•    6  Cygni 

2.7 

20  41  38.356 

8.4875 

+  33  32  50.03 

13.333 

/£  Aquarii    . 

4.7 

20  46  33.535 

-h   3.8400 

-     9  24  24.52 

13.881 

18  Year  Cat.  1879 

6.0 

20  52  41.289 

—   3.5414 

+  80     7  40.79 

+    13.690  ' 

V  Cygni 

4.0 

20  52  57.632 

+   8.8340 

+  40  43  56.66 

13.719  1 

<r*  Ursae  Majoris    .      S.  P. 

5.0 

21     0  26.444 

5.3580 

+  1 12  24  27.43 

14.868  ' 

6P  Cygni 

5.0 

21     1  49.913 

3.6831 

+  38  11  38.55 

17.584  i 

C  Cygni       . 

3.0 

21     8     7.596 

8.5495 

+  29  45  49.31 

14.604 

♦    T  Cygni 

4.0 

21    10  16.849 

-h   8.3933 

+  37  33  47.96 

+    15.857 

a  Cephei      . 

2.7 

21    15  52  946 

1.4367 

+  62     6  24.94 

15.169 

1   Pegasi 

4.3 

21   16  51.616 

8.7788 

+    19  19  16.99 

15.835 

•    C  Capricorni 

4.0 

21  20  12.836 

3.4331 

-  22  54     0.78 

15.393 

1  Draconis  (H.)  .      S.  P. 

4.3 

21  20  57.747 

+   9.0138 

+  98  10  31.74 

+    16.431^1 

'Apparent  right  asoensioiiB 

of  stars 

marked  with  an  aiit« 

risk  are  given 

after  those  of  standard 

Stan. 
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MEAN  PLACES  FOR 

1887.0.     (January  0^.0— 0*.047,  Washington 

•) 

Name  of  Star. 

d  Ursae  Majoris    .      S.  P. 

Magni- 
tade. 

Right  Atcention. 

Annual 
Variation. 

Declination. 

ADnnal 
Variation. 

4.7 

h      m        A 

21  24  28.516 

8 

4-   5.4049 

+  109''40'26.'6l 

+    15.650 

fi  Aquarii     . 

3.0 

21  25  36.614 

3.1619 

-     6     4     4.41 

15.656 

fi  Cephei  (pr.)     . 

3.0 

21  27  11.922 

0.7949 

4-  70     3  52.81 

15.755 

$  Aquarii    . 

5.0 

21  31  44.198 

3.1981 

-     8  21  37.99 

15.966 

•  74  Cygni 

5,0 

21  32  25.207 

2.4013 

4-  39  54  21.49 

16.047 

•    A>Octantis   . 

5.3 

21  33  28.879 

+    9.8150 

-  83  14  14.22 

+    16.013 

•    C  ChamaBlontis     .      S.  P. 

5.0 

21  37  11.056 

—    1.5553 

«  99  33  59.89 

16.290 

e  Pegasi 

2.3 

21  38  38.185 

4-   8.9467 

+     9  21  26.20 

16.351 

11  Cephei     . 

5.0 

21  40  15.928 

0.9021 

4-  70  47  28.44 

I6.5:i7 

•   7r»  Cygni       . 

4.3 

21  42  37.141 

2.2130 

+  48  47   13.12 

16.539 

/i  Capricorni 

5.0 

21  47     8.100 

4-   3.2763 

-   14     4  59.91 

+    16.774 

•  16  Pegasi      . 

5.3 

21  47  55.237 

2.7277 

-f  25  23  37.47 

16.814 

79  Draconis  . 

6.3 

21  51  27.448 

0.7304 

4-  73  10     4.02 

17.012 

a  Aquarii     . 

3.0 

21  59  58.799 

3.0828 

-     0  52     6.61 

17.352 

a  Gruis 

2.0 

22     1     6.471 

3.8072 

-  47  30  27.45 

17.242 

•    It  Pegasi      . 

4.0 

22     4  58.155 

-f   2.6598 

4-  32  37  26.61 

+    17.577 

•    u  Octantis  . 

6.0 

22     9  ^5.304 

13.2622 

-  86  32  25.78 

17.863 

32  Urs8B  Majoris    .      S.  P. 

6.0 

22     9  49.181 

4.42:^ 

4114  19  42.86 

17.806 

0  Aquarii    . 

4.3 

22  10  52.243 

3.1693 

-     8  20  44.37 

17.798 

•    y  Aquarii    . 

3.3 

22  15  49.159 

3.1215 

-     1  57  23.46 

18.035 

7t  Aquarii    . 

4.7 

22  19  30.383 

+   3.0648 

+     0  48  15.32 

+    18.151 

•    ff  Aquarii    . 

5.0 

22  24  39.925 

3.1760 

-   11   15  21.25 

18.315 

9  Dracon  s  (H.)  .      S.  P. 

4.7 

22  25  28.469 

5.2696 

4-103  42  19.71 

18.387 

•    a  LacertsB  . 

4.0 

22  26  38.187 

2.4618 

-1-  49  42     5.95 

18.412 

7j  Aquarii     . 

4.0 

22  29  32.981 

3.0837 

-     0  41  58.87 

18.454 

286  Cephei  (B.)       . 

5.3 

22  30  17.303 

-1-    1.0783 

4-  75  38  38.78 

+•  18.527 

1  ♦  10  LacertCB   . 

5.0 

22  34  11.476 

2.6862 

4-  38  27  44.24 

18.666 

•   fi  Octantis   . 

4.7 

22  34  27.011 

6.5005 

-  81  58  23.37 

18.674 

C  Pegasi      . 

3.3 

22  35  49.594 

2.9909 

-f    10  14  30.10 

18.703 

•    X  Pegasi      . 

4.0 

22  41     5.303 

2.8a50 

4-  22  58  16.19 

18.871 

t  Cephei     . 

3.3 

22  45  39.436 

4-   2.1213 

4  65  36  22.02 

+    18.875 

X  Aquarii     . 

4.0 

22  46  43.172 

3.1329 

—     8  10  50.32 

19.072 

•       Groombr.  1706        S.  P. 

6.0 

22  50  53.421 

4.9776 

H-101  37  29.00 

19.176 

a  Pis.  Aus.  (Fomalhaut) 

1.3 

22  51  24.307 

3.3254 

-  30  13  15.29 

18.991 

a  Ursae  Majoris    .      S.  P. 

2.0 

22  56  44.895 

3.7494 

+  117  38  20.92 

19.361 

•    o  Andromedce 

3.7 

22  56  43.348 

4-    2.7494 

4-  41  43    7.14 

+    19.285 

a  Pegasi  (Markab) 

2.0 

22  59     7.940 

2.9848 

-1-   14  35  50.52 

19.300 

•   <p  Aquarii    . 

4.3 

23     8  28.232 

3.1089 

-     6  39  28.72 

19.356 

o  Cephei      . 

5.3 

23  13  59.336 

2.4430 

4-  67  29  36.22 

19.668 

*    T  Pegasi 

4.7 

23  15    2.653 

2.9633 

4-  23    7  18.40 

19.654 

'       6  Piscium    . 

4.7 

23  22  14.158 

+    3.0411 

4-     5  45  29.68 

+    19.726 

X  Draconis .         .      S.  P. 

3.3 

23  24  41.130 

3.6241 

+  110    2  43.35 

19.836 

•    X  Aiidromedse     . 

4.0 

23  32     2.100 

2.9215 

-h  45  50  44.58 

19.471 

t  Piscium    . 

4.3 

23  34     8.302 

3.0840 

+     50  49.94 

19.483 

y  Cephei      . 

3.3 

23  34  42.721 

2.4136 

+  77     0     5.75 

20.075 

♦    i*  Aquarii    . 

5.0 

23  38  20.448 

+   3.1172 

-   18  54  14  33 

+    19.958 

•    d  Sculptoris 

4.3 

23  43     2.380 

3.I3*^» 

-  28  45  17.49 

19.856 

•    7-' Octantis   . 

5.3 

23  45  26.283 

3.6979 

—  82  38  48.56 

19.992 

Groombridge  4 1 63      . 

7.0 

23  49  20.617 

2.8629 

+  73  46  53.30 

20.022 

Of  Piscium    . 

4.0 

23  53  30.536 

3.0783 

+     6  14  15.63 

19.931 

•  33  Piscium    . 

5.0 

23  59  33.099 

4-   3.0709 

-     6  20  22.76 

+    20.144 

"Apparent  right  aaoensiona  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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JANUARY,    1887. 


CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Solar 
Date. 

a  UrejB  BiiDoris. 
(Polaris.) 

Mean 
SoUr 
Date. 

Jan. 

51  Ceph< 

Bi  (Hev.) 

Mean 
Solar 
Date. 

dUra© 

Minoris. 

Declina- 

tion 
North. 

Mean 
Solar 
Date. 

1 
X  Ursse  Minoris. 

Right 
AsceD- 
sioD. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 

tion 

North. 

Right 
Ascen- 
sion. 

Right 
Ascen- 
sion. 

Declina. 

tion 
North.     . 

Jan. 

h     m 

1  17 

+88  42 

h     m 

6  47 

+  87  13 

Jan. 

h     m 
18     8 

+  86°  36 

Jan. 

h     m 

19  35 

+  88  67  1 

0.3 

8 

52.45 

35.9 

0.5 

8 

36.42 

8.6 

1.0 

26^76 

44'.9 

1.1 

8 

58.80 

47.6 

1.3 

51.47 

35.9 

1.5 

36.45 

8.9 

2.0 

26.80 

44.6 

2.0 

58.45 

47.3 

2.3 

50.56 

36.0 

2.5 

36.49 

9.2 

3.0 

26.85 

44.3 

3.0 

58.13 

47.0   1 

3.3 

49.68 

36.1 

3.5 

36.53 

9.5 

4.0 

26.88 

43.9 

4.0 

57.80 

46.7 

4.3 

48.83 

36.1 

4.5 

36.60 

9.8 

5.0 

26.90 

43.6 

5.0 

57.43 

46.4 

5.3 

47.99 

36.2 

5.5 

36.67 

10.1 

6.0 

26.91 

43.3 

6.0 

57.03 

46.1    1 

6.3 

47.14 

36.3 

6.5 

36.76 

10.4 

7.0 

26.91 

43.0 

7.0 

56.59 

45.9 

7.3 

46.26 

36.4 

7.5 

36.86 

10.7 

8.0 

26.92 

42.7 

8.0 

56.13 

45.5   • 

8.3 

45.33 

36.5 

8.5 

36.95 

11.0 

8.9 

26.95 

42.3 

9.0 

55.67 

45.2 

9.2 

44.33 

36.6 

9.5 

37.04 

11.4 

9.9 

26.99 

41.9 

10.0 

55.25 

44.9 

10.2 

43.28 

36.7 

10.5 

37.10 

11.7 

10.9 

27.05 

41.6 

11.0 

54.90 

44.5   i 

11.2 

42.19 

36.7 

11.5 

37.12 

12.1 

11.9 

27.13 

41.2 

12.0 

54.63 

44.1 

12.2 

41.12 

36.8 

12.5 

37.12 

12.4 

12.9 

27.23 

40.8 

13.0 

54.42 

43.8 

13.2 

40.02 

36.8 

13.5 

37.09 

12.8 

13.9 

27.35 

40.5 

14.0 

54.30 

43.4 

14.2 

38.98 

36.8 

14.5 

37.02 

13.1 

14.9 

27.47 

40.1 

15.0 

54.24 

43.1 

15.2 

38.00 

36.8 

15.5 

36.96 

13.4 

15.9 

27.60 

39.8 

16.0 

54.22 

42.8 

16.2 

37.05 

36.8 

16.4 

36.87 

13.7 

16.9 

27.72 

39.6 

17.0 

54.19 

42.5 

17.2 

.36.20 

36.8 

17.4 

36.81 

14.0 

17.9 

27.84 

39.3 

18.0 

54.16 

42.1 

18.2 

35.31 

36.7 

18.4 

36.76 

14.3 

18.9 

27.95 

39.0 

19.0 

54.09 

41.9 

19.2 

34.46 

36.7 

19.4 

36.73 

14.6 

19.9 

28.05 

38.7 

20.0 

53.98 

41.6  1 

20.2 

33.59 

36.7 

20.4 

36.70 

14.9 

20.9 

28.16 

38.4 

21.0 

53.86 

41.3  I 

21.2 

32.67 

36.8 

21.4 

36.67 

I.5.2 

21.9 

28.28 

38.1 

22.0 

53.73 

40.9 

22.2 

31.71 

36.8 

22.4 

36.64 

15.5 

22.9 

28.40 

37.7 

23.0 

53.63 

40.6 

!  23.2 

30.70 

36.8 

23.4 

36.58 

15.9 

2:5.9 

28.54 

37.4 

24.0 

53.59 

40.2 

24.2 

29.63 

36.7 

24.4 

36.49 

16.2 

24.9 

28.71 

37.0 

25.0 

53.62 

39.8 

25.2 

28.55 

36.7 

25.4 

36.37 

16.6 

25.9 

28.90 

36.7 

26.0 

53.73 

39.5 

26.2 

27.47 

.36.6 

26.4 

36.22 

16.9 

26.9 

29.11 

36.4 

27.0 

53.94 

39.1 

27.2 

26.43 

36.5 

27.4 

36.03 

17.2 

27.9 

29.34 

36.1 

28.0 

54.20 

38.7 

28.2 

25.40 

36.4 

28.4 

35.83 

17.6 

28.9 

29.75 

35.8 

29.0 

54.52 

38.4 

29.2 

24.44 

36.3 

29.4 

35.61 

17.9 

29.9 

29.80 

35.5 

30.0 

54.86 

38.1 

30.2 

23.55 

36.2 

30.4 

35.40 

18.1 

30.9 

30.03 

35.3 

31.0 

55.19 

37.8 

31.2 

22.70 

36.1 

31.4 

35.20 

18.4 

31.9 

30.25 

35.0 

32.0 

55.50 

37.5 

32.2 

21.89 

36.0 

32.4 

35.02 

18.7 

32.9 

30.44 

34.8 

^_ 

1 
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CIRCUMPOLAR  STARS 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

% 

a  UrsaB  Minom. 
{Polaris.^ 

51  C6ph 

ei  (Hkv.) 

d  UracB  Minoria. 

X  Ursffi  Minoris. 

Me«a 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

4-87  13 

Mean 
Solar 
Date. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 

Aaoen- 

sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Feb. 

h    m 

1  16 

Feb. 

h     m 

6  47 

Feb. 

h     m 

18    8 

+86  36 

Feb. 

h     m 

19  35 

1 

+88  57 

1.2 

8L89 

u 

36.0 

1.4 

35.02 

18.7 

1.9 

30.44 

34.8 

1.0 

s 
55.50 

"     1 

37.5 

2.2 

81.06 

35.9 

2.4 

34.87 

18.9 

2.9 

30.64 

34.5 

2.0 

55.75 

37.2   1 

3.2 

80.25 

.      35.8 

3.4 

34.72 

19.2 

3.9 

30.84 

34.3 

3.0 

55.99 

36.9   ! 

4.2 

79.38 

35.7 

4.4 

34.58 

19.5 

4.9 

31.03 

34.0 

4.0 

56.19 

36.6 

5.2 

78.i7 

35.7 

5.4 

34.42 

19.8 

5.9 

31.24 

33.7 

5.0 

56.38 

36.3 

6.2 

77.52 

35.6 

6.4 

34.25 

20.1 

6.9 

31.47 

33.4 

6.0 

56.61 

36.0 

7.2 

76.52 

35.5 

7.4 

34.05 

20.4 

7.9 

31.71 

33.1 

6.9 

56.89 

35.7   ' 

8.2 

75.62 

35.3 

8.4 

33.83 

20.7 

8.9 

31.98 

32.8 

7.9 

57.24 

35.3   1 

9.2 

74.54 

35.2 

9.4 

33.57 

21.0 

9.9 

32.26 

32.6 

8.9 

57.66 

35.0 

10.2 

73.60 

35.0 

10.4 

.33.29 

21.3 

10.9 

32.56 

32.3 

9.9 

58.16 

34.6 

11.2 

72.72 

34.8 

11.4 

32.99 

21.6 

11.9 

32.86 

32.1 

10.9 

58.71 

34.3 

12.2 

71.89 

34.6 

12.4 

32.69 

21.8 

12.9 

33.15 

31.9 

11.9 

59.33 

34.0 

13.2 

71.12 

34.4 

13.4 

32.38 

22.1 

13.9 

33.43 

31.7 

12.9 

59.95 

33.7 

14.2 

70.40 

34.3 

14.4 

32.10 

22.3 

14.9 

33.71 

31.5 

13.9 

60.56 

33.4 

15.1 

69.71 

34.1 

15.4 

31. a3 

22.5 

15.9 

33.98 

31.3 

14.9 

61.13 

33.2 

16.1 

69.02 

33.9 

16.4 

31. .58 

22.7 

16.9 

34.23 

31.1 

15.9 

61.67 

.32.9 

17.1 

68.30 

33.8 

17.4 

31.33 

22.9 

17.8 

34.50 

30.9 

16.9 

62.19 

3..7I 

18.1 

67.56 

33.6 

18.4 

31.08 

23.1 

18.8 

34.77 

30.7 

17.9 

62.69 

32.4   1 

19.1 

66.75 

33.4 

19.4 

30.82 

23.4 

19.8 

35.06 

30.5 

18.9 

63.19 

32.1    ' 

20.1 

65.92 

33.3 

20.4 

30.54 

23.6 

20.8 

35.36 

30.3 

19.9 

63.74 

31.8 

21.1 

65.05 

33.1 

21.4 

30.22 

23.9 

21.8 

35.68 

30.1 

20.9 

64.35 

31.5 

22.1 

64.20 

32.9 

22.4 

29.87 

24.2 

22.8 

36.04 

29.8 

21.9 

65.03 

31.2 

23.1 

63.36 

32.6 

2:^.4 

29.49 

24.4 

23.8 

36.40 

29.7 

229 

65.78 

30.9   1 

24.1 

62.58 

32.4 

24.3 

29.09 

24.6 

24.8 

36.76 

29.5 

23.9 

66.60 

30.6 

25.1 

61.83 

32.1 

25.3 

28.68 

24.8 

25.8 

37.13 

29.3 

24.9 

67.51 

30.3 

26.1 

61.20 

31.8 

26.3 

28.28 

25.0 

26.8 

37.49 

29.2 

25.9 

68.44 

30.1 

27.1 

60.59 

31.5 

27.3 

27.88 

25.2 

27.8 

37.84 

29.1 

26.9 

69.34 

29.9 

28.1 

60.05 

31.3 

28.3 

27.51 

25.3 

28.8 

38.17 

29.0 

27.9 

70.23 

29.7 

29.1 

69.52 

31.1 

29.3 

27.15 

25.5 

29.8 

38.49 

28.9 

28.9 
29.9 

71.07 
71.87 

29.5 
29.3 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursas  Minoiis. 
(Polaris.) 

Mean 
SoUr 
Date. 

51  €eph 

ei  (Hkv.) 

Mean 
SoUu- 
Date. 

6  Ur8»  Minoris. 

Mean 
Solar 
Date. 

X  Urw©  Minoris. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Deelioa. 

tion 

North. 

Mar. 

h     m 

1  16 

+  88  42 

Mar. 

h     m 

6  47 

+  87  13 

Mar. 

h    m 
18     8 

+  86  36 

Mar. 

h    m 

19  36 

+88  57 

1.1 

^ 

59.52 

31.1 

1.3 

27.15 

25.5 

1.8 

38'!49 

28'.9 

1.9 

s 
11.87 

29.3 

2.1 

58.99 

30.8 

2.3 

26.82 

25.6 

2.8 

38.80 

28.8 

2.9 

12.63 

29.0 

3.1 

58.45 

30.6 

3.3 

26.49 

25.8 

3.8 

39.11 

28.7 

3.9 

13.38 

28.8 

4.1 

57.87 

30.4 

4.3 

26.17 

26.0 

4.8 

39.43 

28.5 

4.9 

14.11 

28.6 

5.1 

57.24 

30.2 

5.3 

25.84 

26.1 

5.8 

39.76 

28.4 

5.9 

14.89 

28.4 

6.1 

56.61 

29.9 

6.3 

25.49 

26.3 

6.8 

40.11 

28.2 

6.9 

15.72 

28.1 

7.1 

55.94 

29.7 

7.3 

25.11 

26.5 

7.8 

40.47 

28.1 

7.9 

16.62 

27.9 

8.1 

55.30 

29.4 

8.3 

24.70 

26.7 

8.8 

40.84 

28.0 

6.9 

17.59 

27.6 

9.1 

54.67 

29.1 

9.3 

24.27 

26.8 

9.8 

41.22 

27.9 

9.9 

18.63 

27.4 

10.1 

54.12 

28.8 

10.3 

23.82 

27.0 

10.8 

41.62 

27.8 

10.9 

19.71 

27.2 

11.1 

53.64 

28.5 

11.3 

23.37 

27.1 

11.8 

42.00 

27.7 

11.9 

20.83 

27.0 

12.1 

53.22 

28.2 

12.3 

22.92 

27.2 

12.8 

42.37 

27.7 

12.9 

21.93 

26.9 

13.1 

52.87 

27.9 

13.3 

22.49 

27.3 

13.8 

42.73 

27.7 

13.9 

22.99 

26.8 

U.I 

52.56 

27.6 

14.3 

22.09 

27.4 

14.8 

43.08 

27.7 

14.9 

24.01 

26.6 

15.1 

52.26 

27.3 

15.3 

21.71 

27.4 

15.8 

43.41 

27.7 

15.8 

24.97 

26.5 

16.1 

51.98 

27.1 

16.3 

21.34 

27.5 

16.8 

43.74 

27.6 

16.8 

25.88 

26.4 

17.1 

51.63 

26.8 

17.3 

20.97 

27.6 

17.8 

44.08 

27.6 

17.8 

26.78 

26.2 

18.1 

51.26 

26.5 

18.3 

20.60 

27.7 

18.8 

44.42 

27.5 

18.8 

27.71 

26.1 

19.1 

50.85 

26.3 

19.3 

20.21 

27.8 

19.8 

44.77 

27.5 

19.8 

28.66 

25.9 

20.1 

50.42 

26.0 

20.3 

19.81 

27.9 

20.8 

45.13 

27.4 

20.8 

29.69 

25.7 

21.1 

49.99 

25.7 

21.3 

19.38 

28.0 

21.8 

45.52 

27.4 

21.8 

30.80 

25.6 

22.0 

49.56 

25.4 

22.3 

18.92 

28.1 

22.8 

45.92 

27.3 

22.8 

31.98 

25.4 

23.0 

49.19 

'  25.0 

2:13 

18.43 

28.2 

23.8 

46.33 

27.3 

23  8 

33.19 

25.3 

24.0 

48.87 

24.7 

24.3 

17.94 

28.2 

24.7 

46.74 

27.4 

24.8 

34.45 

25.1 

25.0 

48.63 

24.3 

25.3 

17.44 

28.2 

25.7 

47.14 

«    27.4 

25.8 

35.71 

25.0 

26.0 

48.47 

24.0 

26.3 

16.95 

28.2 

26.7 

47.52 

27.5 

26.8 

.36.93 

25.0 

27.0 

48.35 

23.7 

27.3 

16.50 

28.2 

27.7 

47.89 

27.5 

27.8 

38.09 

24.9 

28.0 

48.29 

23.3 

28.3 

16.07 

28.2 

28.7 

48.24 

27.6 

28.8 

39.20 

24.9 

29.0 

48.21 

23.0 

29.3 

15.66 

28.2 

29.7 

48.57 

27.7 

29.8 

40.27 

24.8 

30.0 

48.15 

22.7 

30.3 

15.28 

28.2 

30.7 

48.89 

27.7 

30.8 

41.29 

24.8 

31.0 

48.06 

22.5 

31.3 

14.90 

28.2 

31.7 

49.21 

27.8 

31.8 

42.30 

24.7 

32.0 

47.93 

22.2 

32.3 

14.51 

28.2 

32.7 

49.54 

27.8 

32.8 

43.31 

24.6 
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CIRCUMPOLAR  8TAE8 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Vnsb  Minoris. 
{Polaris.) 

51  Cophei  (Hbv.) 

6  Un»  MiDoria. 

X  UnsB  Minoris. 

Henn 
Solar 
Daio. 

Mean 
Solar 
Dato. 

Right 
Aaoen* 
alon. 

Beolina- 

tion 

North, 

Mean 
Solar 
Date. 

Moan 
Solar 
Date. 

Right 
sioii. 

Doclina. 

tion 

North. 

Right 
Ascen- 
sion. 

Deolina. 

tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Apt. 

h    m 
1   16 

+88  42 

Apr. 

h     m 

6  47 

+87  13 

Apr. 

h    m 

18    8 

+86  36 

Apr. 

h    m 

19  36 

+88  57 

1.0 

47!93 

22.2 

1.3 

• 
J4.51 

28.2 

1.7 

■ 

49.54 

27.8 

1.8 

s 
43.31 

24.6 

2.0 

47.76 

21.9 

2.2 

14.12 

28.3 

2.7 

49.88 

27.8 

2.8 

44.36 

24.5 

3.0 

47.58 

21.6 

3.2 

13.71 

28.3 

3.7 

50.23 

27.8 

3.8 

45.46 

24.4 

4.0 

47.41 

21.3 

4.2 

13.28 

28.3 

4.7 

50.60 

27.9 

4.8 

46.61 

24.4 

5.0 

47.26 

21.0 

5.2 

12.84 

28.3 

5.7 

50.97 

27.9 

5.8 

47.83 

24.3 

6.0 

47.17 

20.7 

6.2 

12.37 

28.3 

6.7 

51.35 

28.0 

6.8 

49.08 

24.2 

7.0 

47.15 

20.3 

7.2 

11.89 

28.3 

7.7 

51.73 

28.1 

7.8 

50.35 

24.2 

8.0 

47.19 

20.0 

8.2 

11.43 

28.2 

8.7 

52.09 

28.3 

8.8 

51.61 

24.2 

9.0 

47.31 

19.6 

9.2 

10.98 

28.1 

9.7 

52.43 

28.4 

9.8 

52.84 

24.2 

lO.e 

47.47 

19.3 

10.2 

10.55 

28.0 

10.7 

52.75 

28.6 

10.8 

54.01 

24.3 

11.0 

47.67 

19.0 

11.2 

10.15 

27.9 

11.7 

53.06 

28.7 

11.8 

55.12 

24.3 

12.0 

47.85 

18.7 

12.2 

9.78 

27.8 

12.7 

53.36 

28.9 

12.8 

56.18 

24.3 

13.0 

48.03 

18.4 

13.2 

9.42 

27.7 

13.7 

53.66 

29.0 

13.8 

57.20 

24.4 

14.0 

48.17 

18.1 

14.2 

9.07 

27.7 

14.7 

53.96 

29.1 

14.8 

58.22 

24.4 

15.0 

48.27 

17.9 

15.2 

8.70 

27.6 

1,5.7 

54.26 

29.2 

15.8 

59.26 

24.4 

16.0 

48.34 

17.6 

16.2 

8.32 

27.5 

16.7 

54.56 

29.3 

16.8 

60.34 

24.3 

17.0 

48.39 

17.3 

17.2 

7.92 

27.5 

17.7 

54.89 

29.4 

17.8 

61.49 

24.4 

18.0 

48.45 

17.0 

18.2 

7..'>0 

27.4 

18.7 

55.24 

29.6 

18.8 

62.69 

24.4 

19.0 

48.55 

16.6 

19.2 

7.05 

27.4 

19.7 

55.59 

29.7 

19.8 

63.93 

24.4 

20.0 

48.71 

16.3 

20.2 

6.59 

27.3 

20.7 

56.93 

29.9 

20.8 

65.21 

24.4 

21.0 

48.93 

16.0 

21.2 

6.14 

27.1 

21.7 

56.27 

30.1 

21.7 

66.49 

24.5 

22.0 

49.23 

15.6 

22.2 

5.70 

27.0 

22.7 

56.58 

30.3 

22.7 

67.73 

24.6 

23.0 

49.58 

15.3 

23.2 

5.28 

26.8 

23.7 

56.89 

30.5 

23.7 

68.92 

24.7 

24.0 

49.99 

15.0 

24.2 

4.89 

26.7 

24.7 

57.17 

30.7 

24.7 

70.04 

24.8 

25.0 

50.41 

14.7 

25.2 

4.53 

26.5 

25.7 

57.43 

30.9 

25.7 

71.09 

24.9 

26.0 

50.84 

14.5 

26.2 

4.21 

26.3 

26.7 

57.68 

31.2 

26.7 

72.08 

25.0 

26.9 

51.24 

14.2 

27.2 

3.90 

26.2 

27.7 

57.91 

31.3 

27.7 

73.03 

25.1 

27.9 

51.60 

14.0 

28.2 

3.59 

26.0 

28.7 

58.15 

31.5 

28.7 

73.98 

25.2 

28.9 

51.92 

13.7 

29.2 

3.29 

25.9 

29.6 

58.39 

31.7 

29.7 

74.94 

25.3 

29.9 

52.23 

13.5 

30.2 

2.97 

25.8 

30.6 

58.65 

31.9 

30.7 

75.94 

25.4 

30.9 

52.52 

13.2 

31.2 

2.63 

25.6 

31.6 

58.92 

32.1 

31.7 

76.97 

25.5 

31.9 

52.83 

12.9 
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OIROUMPOTiAR  STARS, 

APPAEENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
8oUr 
Date 

a  Ursas  MinoriB. 
(Polaris,) 

Mean 

SaIav 

51  Ceph 

ei  (Hbv.) 

Mean 
Sohur 
Date. 

6  UrsaD  Minoris. 

Mean 
Solar 
Date. 

X  Unao  Wnoris. 

Bight 
Ascen- 
sion. 

Dedina- 

tion 

North, 

ooiar 
Date. 

Bight 
Ascen- 
sion. 

Deolina- 

tion 

North, 

Ill 

Declina- 

tion 

North, 

Ill 

DeoUna- 

ti<»i 

North, 

May 

b     m 

1  16 

+  88  42 

May 

h    m 

6  46 

+  87  13 

May 

h    m 

18    8 

+86  36 

May 

b    m 
19  37 

+88  57 

1.9 

52.83 

12.9 

1.2 

S 

62.63 

25.6 

1.6 

58.92 

32.1 

1.7 

S 

16.97 

25.5 

2.9 

53.18 

12.7 

2.2 

62.28 

25.5 

2.6 

59.19 

32.3 

2.7 

18.05 

25.5 

3.9 

53.59 

12.4 

3.2 

61.92 

25.4 

3.6 

59.47 

32.5 

3.7 

19.18 

25.7 

4.9 

54.07 

12.1 

4.2 

61.54 

25.2 

4.6 

59.74 

32.7 

4.7 

20.32 

25.8 

5.9 

54.61 

11.8 

5.2 

61.18 

•  25.0 

5.6 

60.00 

33.0 

5.7 

21.44 

25.9 

6.9 

55.22 

11.5 

6.1 

60.83 

24.8 

6.6 

60.24 

33.2 

6.7 

22.54 

26.1 

7.9 

55.85 

11.3 

7.1 

60.51 

24.5 

7.6 

60.47 

33.5 

7.7 

23.56 

26.3 

8.9 

56.50 

1 1.0 

8.1 

60.21 

24.3 

8.6 

60.67 

33.8 

8.7 

24.52 

26.5 

9.9 

.   57.14 

10.8 

9.1 

59.94 

24.0 

9.6 

60.85 

34.1 

9.7 

25.41 

26.7 

10.9 

57.73 

10.6 

10.1 

59.69 

23.8 

10.6 

61.03 

34.4 

10.7 

26.25 

26.9 

11.9 

58.28 

10.4 

11.1 

59.46 

23.6 

11.6 

61.21 

34.6 

11.7 

27.07 

27.0 

12.9 

58.81 

10.2 

12.1 

59.24 

23.4 

12.6 

61.38 

34.8 

12.7 

27.88 

27.2 

13.9 

59.28 

10.0 

13.1 

58.99 

23.2 

13.6 

61.56 

35.0 

13.7 

28.72 

27.3 

14.9 

59.76 

9.7 

14.1 

58.72 

23.0 

14.6 

61.76 

35.3 

14.7 

29.61 

27.5 

15.9 

60.25 

9.5 

15.1 

58.44 

22.8 

15.6 

61.97 

35.5 

15.7 

30.54 

27.6 

16.9 

60.80 

9.2 

16.1 

58.15 

22.6 

16.6 

62.18 

35.8 

16.7 

31.52 

27.8 

17.9 

61.40 

9.0 

17.1 

57.84 

22.4 

17.6 

62.40 

36.0 

17.7 

32.51 

28.0 

18.9 

62.08 

8.7 

18.1 

57.52 

22.2 

18.6 

62.60 

36.3 

18.7 

33.51 

28.2 

19.9 

62.82 

8.5 

19.1 

57.23 

21.9 

19.6 

62.79 

36.6 

19.7 

34.49 

28.4 

20.9 

63.60 

8.3 

20.1 

56.95 

21.7 

20.6 

62.96 

37.0 

20.7 

35.41 

28.6 

21.9 

64.40 

8.1 

21.1 

56.70 

21.4 

21.6 

63.10 

37.3 

21.7 

36.25 

28.9 

22.9 

65.20 

7.9 

22.1 

56.49 

21.1 

22.6 

63.22 

37.6 

22.7 

37.01 

29: 1 

23.9 

66.00 

7.7 

23.1 

56.31 

20.8 

23.6 

63.33 

37.9 

287 

37.72 

29.4 

24.9 

66.75 

7.6 

24.1 

56.15 

20.5 

24.6 

63.43 

38.2 

24.7 

38.36 

29.6 

25.9 

67.46 

7.5 

25.1 

56.00 

20.3 

25.6 

63.52 

38.5 

25.7 

38.97 

29.8 

26.9 

68.12 

7.3 

26.1 

55.86 

20.0 

26.6 

63.61 

38.7 

26.7 

39.56 

30.1 

27.9 

68.77 

7.2 

27.1 

55.73 

19.8 

27.6 

63.70 

39.0 

27.6 

40.19 

30.3 

88.9 

69.42 

7,0 

28.1 

55.57 

19.6 

28.6 

63.81 

39.3 

28.6 

40.86 

30.5 

29.9 

70.09 

6.9 

29.1 

55.39 

19.3 

29.6 

63.92 

39.5 

29.6 

41.56 

30.7 

30.9 

70.81 

6.7 

30.1 

55.19 

19.1 

30.6 

64.04 

39.8 

30.6 

42.30 

30.9 

31.9 

71.60 

6.5 

31.1 

55.00 

18.8 

31.6 

64.16 

40.1 

31.6 

43.05 

31.2 

32.9 

72.44 

6.3 

32.1 

54.81 

18.5 

32.6 

64.26 

40.5 

32.6 

43.79 

31.4 
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OIRCUMPOLAB  STABS 

APPARRNT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINQTOF. 

a  Una  Minoris. 
(Polaris.) 

51Cepli«l(HKV.) 

<5  Una  MioorU. 

Heui 
Solar 
Date. 

Mean 

Mean 
Sdlsr 
Diite. 

Mean 
Solar 
Date. 

. 

Right 
Aacen- 
sion. 

Declina- 
tion 
North, 

ooinr 

Date. 

Sight 
Ascen- 
sion. 

Declina. 

tion 

North. 

Bight 
Asoien- 

SiflO. 

Declina- 
tion 
North, 

Bight 
Ascen- 
sion. 

DecUna. 

tion 

NorOi. 

June 

1i    m 

1  17 

+  88  42 

Juii6 

h    m 

6  46 

+  87  13 

June 

h    m 
18     9 

+  86  86 

Jane 

h    m 
19  87 

+88  57 

1.9 

12.44 

6.3 

1.1 

s 
54.81 

18.5 

1.6 

4!26 

40.5 

1.6 

s 
43.79 

II 
31.4 

9.8 

13.34 

6.2 

2.1 

54.64 

18.2 

2.6 

4.35 

40.8 

2.6 

44.50 

31,7 

3.8 

14.27 

6.0 

3.1 

54.49 

17.9 

3.6 

4.42 

41.1 

3.6 

45.16 

32.0 

4.8 

15.22 

5.9 

4.1 

54.37 

17.6 

4.6 

4.47 

41.5 

4.6 

45.73 

32.3 

5.8 

16.16 

5.8 

5.1 

54.28 

17.3 

6.5 

4.49 

41.8 

5.6 

46.23 

32.6 

6.8 

17.06 

5.7 

6.1 

54.22 

17.0 

6.5 

4.49 

42.2 

6.6 

46.67 

32.9 

7.8 

17.92 

5.6 

7.1 

54.17 

16.7 

7.5 

4.50 

42.5 

7.6 

47.07 

33.2 

8.8 

18.74 

5.6 

8.1 

54.14 

16.4 

8.5 

4.51 

42.8 

8.6 

47.45 

33.5 

9.8 

19.50 

5.5 

9.1 

54.09 

16.1 

9.5 

4.52 

43.0 

9.6 

47.85 

33.7 

10.8 

20.26 

5.4 

10.1 

54.04 

15.8 

10.5 

4.54 

43.3 

10.6 

48.26 

34.0 

11.8 

21.00 

5.3 

11.1 

53.96 

15.6 

11.5 

4.57 

43.6 

11.6 

48.72 

34.2 

12.8 

21.80 

5.2 

12.1 

53.87 

15.3 

12.5 

4.62 

43.9 

12.6 

49.22 

34.5 

13.8 

28.61 

5.1 

13.0 

53.76 

15.1 

13.5 

4.67 

*      44.2 

13.6 

49.77 

34.7 

14.8 

23.50 

5.0 

14.0 

53.65 

14.8 

14.5 

4.70 

44.5 

14.6 

50.31 

35.0 

15.8 

24.44 

4.9 

15.0 

53.55 

14.5 

15.5 

4.73 

44.8 

15.6 

50.83 

35.3 

16.8 

25.44 

4.8 

16.0 

53.47 

14.1 

16.5 

4.73 

45.2 

16.6 

51.29 

35.6 

17.8 

26.47 

4.7 

17.0 

53.42 

13.8 

17.5 

4.72 

45.6 

17.6 

51.69 

36.0 

18.8 

27.49 

4.7 

18.0 

53.40 

13.4 

18.5 

4.67 

45.9 

18.6 

52.00 

36.3 

19.8 

28.50 

4.6 

19.0 

53.41 

13.1 

19.5 

4.60 

46.2 

19.6 

52.25 

36.7 

20.8 

29.47 

4.6 

20.0 

53.46 

12.8 

20.5 

4.53 

46.6 

20.6 

52.42 

37.0 

21.8 

30.39 

4.6 

21.0 

53.52 

12.5 

21.5 

4.45 

46.9 

21.6 

52.53 

37.3 

22.8 

31.26 

4.6 

22.0 

53.58 

12.2 

22.5 

4.37 

47.2 

22.6 

52.63 

37.6 

23.8 

32.08 

4.7 

23.0 

53.65 

11.9 

23.5 

4.29 

47.5 

23.6 

52.74 

37.9 

24.8 

32.90 

4.6 

24.0 

53.71 

11.6 

24.5 

4.21 

47.7 

24.6 

52.88 

38.2 

25.8 

33.73 

4.6 

25.0 

53.75 

11.4 

25.5 

4.15 

48.0 

25.6 

53.05 

38.4 

26.8 

.34.59 

4.6 

26.0 

5.3.77 

11.1 

26.5 

4.09 

48.3 

26.6 

53.25 

38.7 

27.8 

35.51 

4.6 

27.0 

53.78 

10.8 

27.5 

4.04 

48.6 

27.6 

53.49 

39.0 

28.8 

36.48 

4.5 

28.0 

53.80 

10.5 

28.5 

3.97 

48.9 

28.6 

53.72 

39.3 

29.8 

37.49 

4.5 

29.0 

53.83 

10.2 

29.5 

3.89 

49.2 

29.6 

53.93 

39.7 

30.8 

38.54 

4.5 

30.0 

53.88 

9.8 

20.5 

3.78 

49.6 

30.6 

54.09 

40.0 

31.8 

39.61 

4.5 

31.0 

53.96 

9.5 

31.5 

3.66 

49.9 

31.6 

54.16 

40.4 
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CIROUMPOLAE  STARS 

APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON, 

* 

Mean 
Solar 
Date. 

a  Urssb  Minoris. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Ceph 

Bi  (Hbv.) 

Mean 
Solar 
Date. 

6  UnwB  Minoris. 

Mean 
Solar 
Date, 

A  Un»  Minoris. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 

tion 

North, 

Right 
Ascen- 
sion. 

DecUnft- 

tion 

North. 

July 

h     m 

1  17 

+  88  42 

July 

h    m 

6  46 

+  87  13 

July 

h    ro 

18    8 

+86  36 

July 

h     m 

19  37 

+88  57 

1.8 

39^61 

4.5 

1.0 

s 
53.96 

9.5 

1.5 

63.66 

49.9 

1.6 

54^16 

40.4 

2,8 

40.68 

4.6 

8.0 

54.06 

9.1 

8.5 

63.58 

50.3 

8.5 

54.17 

40.8 

3.8 

41.71 

4.6 

3.0 

54.80 

8.8 

3.5 

63.36 

50.6 

3.5 

54.10 

41.1 

4.8 

48.70 

4.7 

4.0 

54.37 

8.5 

4.5 

63.19 

50.9 

4.5 

53.98 

41.4 

5.8 

43.63 

4.8 

5.0 

54.54 

8.8 

5.5 

63.08 

51.8 

5.5 

53.88 

41.8 

6.8 

44.50 

4.9 

6.0 

54.78 

7.9 

6.5 

68.86 

51.5 

6.5 

53.66 

48.1 

7.8 

45.33 

4.9 

7.0 

54.87 

7.6 

7.5 

68.71 

51.7 

7.5 

53.53 

48.4 

8.7 

46.16 

5.0 

8.0 

55.08 

7.4 

8.5 

68.56 

58.0 

8.5 

53.45 

48.7 

9.7 

46.99 

5.0 

9.0 

55.15 

7.1 

9.5 

68.43 

58.3 

9.5 

53.39 

43.0 

10.7 

47.87 

5.0 

10.0 

55.86 

6.8 

10.5 

68.31 

58.5 

10.5 

53.38 

43.8 

11.7 

48.78 

5.1 

II.O 

55.37 

6.5 

11.4 

68.17 

58.8 

11.5 

63.36 

43.5  ! 

12.7 

49.76 

5.1 

18.0 

55.47 

6.8 

18.4 

68.08 

53.1 

18.5 

63.35 

43.9 

13.7 

50.78 

5.8 

13.0 

•55.59 

5.9 

13.4 

61.86 

53.5 

13.5 

63.89 

1 
44.8 

14.7 

51.88 

5.8 

14.0 

55.78 

5.6 

14.4 

61.69 

53.8 

14.5 

53.18 

44.6 

15.7 

58.88 

5.3 

15.0 

55.90 

5.8 

15.4 

61.49 

54.1 

15.5 

58.97 

44.9  ; 

16.7 

53.98 

5.5 

16.0 

56.11 

4.9 

16.4 

61.87 

54.4 

16.5 

58.68 

45.3 

17.7 

54.98 

5.0 

17.0 

56.35 

4.6 

17.4 

61.04 

54.7 

17.5 

58.33 

45.6 

18.7 

55.87 

5.8 

18.0 

56.61 

4.3 

18.4 

60.79 

55.0 

18.5 

51.98 

46.0 

19.7 

56.76 

5.9 

19.0 

56.88 

4.0 

19.4 

60.54 

55.8 

19.5 

51.48 

46.3  ; 

80.7 

57.61 

6.1 

19.9 

57.16 

3.7 

80.4 

60.89 

55.5 

80.5 

51.03 

46.6 

81.7 

58.48 

6.8 

80.9 

57.48 

3.5 

81.4 

60.04 

55.7 

81.5 

60.61 

46.9 

88.7 

59.83 

6.3 

81.9 

57.66 

3.8 

88.4 

59.81 

55.9 

88.5 

50.88 

47.8 

83.7 

60.04 

6.5 

88.9 

57.90 

3.0 

83.4 

59.59 

56.8 

83  5 

49.87 

47.5 

84,7 

60.91 

6.6 

83.9 

58.18 

8.7 

84.4 

59.38 

56.4 

84.5 

49.55 

47.8 

85.7 

61.83 

6.8 

24.9 

58.33 

2.5 

85.4 

59.16 

56.7 

85.5 

49.84 

48.1 

86.7 

68.79 

6.9 

85.9 

58.55 

8.8 

86.4 

58.93 

56.9 

86.5 

48.90 

48.4 

87.7 

63.79 

6.9 

86.9 

58.78 

1.9 

87.4 

58.69 

57.8 

87.5 

48.54 

48.8 

88.7 

64.79 

7.1 

87.9 

59.05 

1.6 

88.4 

58.48 

57.5 

88.5 

48.18 

49.1 

89.7 

65.88 

7.3 

88.9 

59.34 

1.8 

89.4 

58.13 

57.8 

89.5 

47.61 

49.5 

30.7 

66.81 

7.5 

89.9 

59.66 

0.9 

30.4 

57.83 

58.1 

30.5 

47.08 

49.8  ' 

31.7 

67.73 

7.7 

30.9 

60.00 

0.6 

31.4 

67.58 

58.3 

31.5 

46.38 

50.8 

38.7 

68.68 

7.9 

31.9 
38.9 

60.36 
60.71 

0.4 
O.l 

38.4 

57.80 

58.5 

38.5 

45.70 

50.5 

-  AUGUST,   1887. 
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CIRCUMPOLAR  STARS 

APPARENT  PLACES  FOE  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

a  Ur8»  MinoriB. 
(Polaris,) 

51  Ceph 

oi  (Hbv.) 

6  Ui8»  MinoriB. 

X  UrscB  MinoiiB. 

Mesn 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 

Uon 

North. 

Right 
Ascen- 
sion. 

Declina- 

tion 

Jfort*. 

Right 
Ascen- 
sion. 

Deolina- 
tion 

Right 
Ascen- 
sion. 

Declina- 
tion 

Aug. 

h    m 

1  18 

+  88  42 

Aug. 

h     m 

6  47 

+87  12 

Aug. 

h    m 
18     8 

+86  36 

Aug. 

h    m 

19  37 

+88  57 

1.7 

8.62 

7.9 

1.9 

0.71 

60.1 

1.4 

s 
57.20 

58.5 

1.5 

45.70 

II 
50.5 

2.7 

9.44 

8.1 

2.9 

1.06 

59.9 

2.4 

56.88 

58.8 

2.5 

45.00 

50.8 

3.7 

10.19 

8.3 

3.9 

1.40 

59.7 

3.4 

56.57 

58.9 

3.5 

44.32 

51.1 

4.7 

10.92 

8.5 

4.9 

1.71 

59.5 

4.4 

56.27 

59.1 

4.5 

43.67 

51.3 

5.7 

11.65 

8.7 

5.9 

2.01 

59.2 

5.4 

55.99 

59.3 

5.5 

43.08 

51.6 

6.7 

12.41 

8.9 

6.9 

2.29 

59.0 

6.4 

55.72 

59.5 

6.5 

42.51 

51.8 

7.7 

13.20 

9.1 

7.9 

2.58 

58.8 

7.4 

55.45 

59.7 

7.5 

41.98 

52.1 

8.7 

14.04 

9.2 

8.9 

2.87 

58.5 

8.4 

55.17 

59.9 

8.4 

41.46 

52.4 

9.7 

14.93 

9.4 

9.9 

3.17 

58.3 

9.4 

54.88 

60.2 

9.4 

40.91 

52.7 

10.7 

15.84 

9.6 

10.9 

3.51 

58.0 

10.4 

54.58 

60.4 

10.4 

40.29 

53.0 

11.7 

16.77 

9.8 

11.9 

3.87 

57.7 

11.4 

54.26 

60.7 

11.4 

39.62 

53.4 

12.7 

17.68 

10.1 

12.9 

4.27 

57.4 

12.4 

53.91 

60.9 

12.4 

38.85 

53.7 

13.7 

18.57 

10.3 

13.9 

4.69 

57.2 

13.4 

53.55 

61.1 

13.4 

38.02 

54.0 

14.6 

19.40 

10.6 

14.9 

5.13 

57.0 

14.4 

53.18 

61.3 

14.4 

37.13 

54.3 

15.6 

20.16 

10.9 

15.9 

5.57 

56.8 

15.4 

52.81 

61.5 

15.4 

36.20 

54.6 

16.6 

20.87 

11.2 

16.9 

6.01 

56.6 

16.4 

52.43 

61.6 

16.4 

35.25 

54.9 

17.6 

21.54 

11.4 

17.9 

6.42 

56.4 

17.3 

52.06 

61.8 

17.4 

34.32 

55.1 

18.6 

22.19 

11.7 

18.9 

6.82 

56.2 

18.3 

51.71 

61.9 

18.4 

33.43 

55.4 

19.6 

22.83 

12.0 

19.9 

7.20 

56.0 

19.3 

51.36 

62.0 

19.4 

32.56 

55.6 

20.6 

23.49 

12.2 

20.9 

7.56 

55.8 

20.3 

51.03 

62.2 

20.4 

31.74 

55.9 

21. e 

24.20 

12.4 

21.9 

7.93 

55.6 

21.3 

50.70 

62.3 

21.4 

30.95 

56.1 

22.6 

24.97 

12.7 

22.8 

8.30 

55.4 

22.3 

50.30 

62.5 

22.4 

30.15 

56.4 

23.6 

25.77 

12.9 

23.8 

8.70 

55.2 

23.3 

50.01 

62.7 

23.4 

29.33 

56.7 

1  24.6 

26.58 

13.2 

24.8 

9.12 

54.9 

24.3 

49.63 

62.9 

24.4 

28.46 

57.0 

25.6 

27.40 

13.5 

25.8 

9.57 

54.7 

25.3 

49.25 

63.1 

25.4 

27.51 

57.3 

26.6 

28.20 

13.8 

26.8 

10.05 

54.5 

26.3 

48.85 

63.2 

26.4 

26.50 

57.6 

27.6 

28.96 

14.1 

27.8 

10.54 

54.3 

27.3 

48.43 

63.4 

27.4 

25.41 

57.9 

28.6 

29.64 

14.4 

28.8 

11.05 

54.1 

28.3 

48.01 

63.5 

28.4 

24.28 

58.1 

29.6 

30.25 

14.7 

29.6 

11.55 

54.0 

29.3 

47.60 

63.6 

29.4 

23.13 

58.4 

30.6 

30.82 

15.1 

30.8 

12.03 

53.8 

30.3 

47.19 

63.7 

30.4 

22.01 

58.6 

31.6 

31.33 

15.4 

31.8 

12.49 

53.7 

31.3 

46.79 

63.8 

31.4 

20.91 

58.8 

32.6 

31.83 

16.7 

32.8 

12.93 

53.6 

32.3 

46.41 

63.9 

32.4 

19.86 

50.0 
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OIEOUMPOLAR  8TAE8. 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  TJnm  Minoris. 
(Polaris.'^ 

51  Cephei  (Hbv.) 

6  UniB  Minoris. 

A  Un»  Minoris. 

Mean 
Sohur 
Date. 

Mem 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 

Bight 
Ascen. 
sion. 

Declin*. 

tion 

North, 

Bight 
Ascen- 
sion. 

Declina- 
tion 
NviiK, 

Ill 

Dedina^ 

tion 

Nwrih, 

ooiar 
Date. 

Bight 
Ascen- 
sion. 

Declina- 
tion 

Sept. 

h     m 

1  18 

+88  42 

Sept. 

h     m 

6  47 

+87  12 

Sept. 

b    m 
18    8 

+86  37 

Sept. 

h     m 

19  36 

-^88  57 

1.6 

s 
31.83 

15.7 

1.8 

18.93 

it 
53.6 

1.3 

s 
46.41 

It 
3.9 

1.4 

79!86 

It 
59.0 

8.6 

38.33 

16.0 

8.8 

13.35 

53.5 

8.3 

46.05 

3.9 

8.4 

78.87 

59.9 

3.6 

38.86 

16.8 

3.8 

13.76 

63.3 

3.3 

45.69 

4.0 

3.4 

77.90 

59.4 

4.6 

33.44 

16.5 

4.8 

14.17 

53.1 

4.3 

45.38 

4.1 

4.4 

76.95 

59.6 

5.6 

34.05 

16.8 

5.8 

14.59 

53.0 

5.3 

44.95 

4.8 

5.4 

76.00 

59.8 

6.6 

34.71 

17.1 

6.8 

15.03 

68.8 

6.3 

44.57 

4.4 

6.4 

75.01 

60.1 

7.6 

35.37 

17.4 

7.8 

15.50 

58.6 

7.3 

44.18 

4.5 

7.4 

73.95 

60.3 

8.6 

36.03 

17.8 

8.8 

16.01 

58.5 

8.3 

43.76 

4.6 

8.4 

78.83 

60.6 

9.6 

:)6.66 

18.8 

9.8 

16.54 

53.3 

9.3 

43.38 

4.7 

9.4 

71.68 

60.8 

10.6 

37.85 

18.5 

10.8 

17.08 

68.8 

10.3 

43.88 

4.8 

10.4 

70.36 

61.0 

11.6 

37.76 

18.9 

11.8 

17.68 

53.1 

11.3 

48.43 

4.9 

11.4 

69.05 

61.9 

12.6 

38.81 

19.3 

18.8 

18.16 

53.0 

18.3 

41.96 

4.9 

18.4 

67.73 

61.4 

13.6 

38.60 

19.6 

13.8 

18.69 

51.9 

13.3 

41.54 

4.9 

13.4 

66.43 

61.6 

14.6 

38.97 

19.9 

14.8 

19.80 

51.8 

14.3 

41.13 

4.9 

14.3 

65.15 

61.7 

15.6 

39.33 

80.3 

15.8 

•     19.68 

51.7 

15.3 

40.71 

4.9 

15.3 

63.98 

61.9 

16.6 

39.70 

80.6 

* 

16.8 

80.15 

51.7 

16.3 

40.31 

6.0 

16.3 

63.73 

68.0 

17.6 

40.09 

81.0 

17.8 

80.68 

51.6 

17.3 

39.91 

5.0 

17.3 

61.58 

68.8 

18.6 

40.53 

81.3 

18.8 

81.08 

51.5 

18.3 

39.58 

5.0 

18.3 

60.44 

63.4 

19.6 

41.00 

81.6 

19.8 

81.56 

51.4 

19.3 

39.18 

5.1 

19.3 

59.89 

68.6 

90.5 

41.51 

88.0 

80.8 

88.06 

51.3 

80.3 

38.71 

5.1 

80.3 

58.11 

68.7 

81.5 

43.08 

88.3 

81.8 

88.58 

51.1 

81.3 

38.38 

5.8 

81.3 

56.87 

68.9 

88.5 

48.58 

88.7 

88.8 

83.13 

51.0 

88.3 

37.84 

5.3 

33.3 

55.57 

63.1 

83.6 

48.97 

83.1 

83.8 

•83.70 

50.9 

83.8 

37.38 

5.3 

33.3 

54.90 

63.3 

24.5 

43.37 

83.4 

84.8 

34.88 

50.8 

84.8 

36^91 

5.3 

34.3 

58.78 

63.5 

85.5 

43.69 

33.8 

85.8 

84.85 

50.8 

35.3 

36.45 

5.3 

35.3 

51.34 

63.6 

36.5 

43.95 

84.8 

86.8 

85.41 

50.8 

36.8 

36.00 

5.3 

36.3 

49.91 

63.8 

87.5 

44.14 

84.6 

87.7 

35.94 

50.8 

87.8 

35.57 

5.8 

87.3 

48.50 

63.9 

96.5 

44.38 

85.0 

88.7 

36.45 

50.8 

38.8 

35.15 

5.1 

38.3 

47.15 

64.0 

89.5 

44.49 

85.4 

89.7 

36.95 

50.7 

39.8 

34.74 

5.1 

89.3 

45.85 

64.0 

30.5 

44.67 

85.7 

30.7 

87.42 

50.7 

30.8 

34.34 

5.0 

30.3 

44.60 

64.1 

31.5 

44.88 

36.0 

31.7 

87.88 

50.7 

31.3 

33.95 

5.0 

31.3 

43.38 

64.8 

OCTOBER,   1887. 
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OIECUMPOLAB  STARS 

APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Urea  Minoris. 
(Polaris,) 

51  Cephei  (Hbv.) 

6  Ui8»  MiDoris. 

X  Vnm  Minoiifl. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 

Mean 
Solar 
Date. 

Right 

Aacen- 

aion. 

Declina- 

tion 

Iforth. 

Ill 

Declina- 
tion 
NortK. 

ooiar 
Date. 

Right 
A8cen> 
aion. 

Declina- 
tion 
North, 

Right 

Aacen- 

aion. 

DeoUna. 

tion 

North, 

Oct. 

h    m 
1  18 

+88  42 

Oct. 

h    m 

6  47 

+87  12 

Oct. 

h    m 
18     8 

+  86  37' 

Oct. 

h    m 

19  36 

+88  68 

1.5 

a 
44^88 

26.0 

1.7 

27.88 

50.7 

1.2 

33*95 

6!o 

1.3 

43.38 

4.2 

2.5 

45.13 

26.3 

2.7 

28.35 

50.6 

2.2 

33.57 

5.0 

2.3 

42.18 

4.3 

3.5 

45.43 

26.7 

3.7 

28.84 

50.6 

3.2 

33.18 

5.0 

3.3 

40.96 

4.4 

4.5 

45.74 

27.0 

4.7 

29.35 

50.5 

4.2 

32.78 

4.9 

4.3 

39.70 

4.6 

5.5 

46.06 

27.4 

5.7 

29.89 

50.5 

6.2 

32.35 

4.9 

6.3 

38.37 

4.7 

6.5 

46.35 

27.8 

6.7 

30.45 

50.4 

6.2 

31.91 

4.9 

6.3 

36.97 

4.8 

7.5 

46.60 

28.2 

7.7 

31.03 

50.4 

7.2 

31.46 

4.9 

7.3 

35.51 

4.9 

8.5 

46.78 

28.6 

8.7 

31.62 

50.4 

8.2 

31.01 

4.8 

8.3 

34.00 

6.0 

9.5 

46.90 

29.0 

9.7 

32.20 

50.4 

9.2 

30.56 

4.7 

9.3 

32.48 

6.1 

10.6 

46.94 

29.4 

10.7 

32.78 

50.5 

10.2 

30.11 

4.6 

10.3 

30.96 

6.1 

11.5 

46.95 

29.8 

11.7 

33.32 

50.5 

11.2 

29.68 

4.5 

11.3 

29.50 

6.2 

12.5 

46.92 

30.2 

12.7 

33.84 

50.6 

12.2 

29.27 

4.4 

12.3 

28.07 

6.2 

13.5 

46.91 

30.6 

13.7 

34.34 

50.6 

13.2 

28.88 

4.2 

13.3 

26.69 

6.2 

14.5 

46.91 

30.9 

14.7 

34.82 

50.7 

14.2 

28.50 

4.1 

14.3 

25.36 

6.3 

15.5 

46.95 

31.3 

15.7 

35.31 

50.7 

15.2 

28.12 

4.0 

16.3 

24.07 

6.3 

16.5 

47.04 

31.6 

16.7 

35.80- 

50.7 

16.2 

27.73 

3.9 

16.3 

22.78 

6.3 

17.5 

47.15 

32.0 

17.7 

36.30 

50.7 

17.2 

27.33 

3.9 

17.3 

21.47 

5.4 

18.5 

47.28 

32.4 

18.7 

36.83 

50.8 

18.2 

26.93 

3.8 

18.2 

20.13 

6.6 

19.5 

47.39 

32.8 

19.7 

37.37 

50.8 

19.2 

26.51 

3.7 

19.2 

18.72 

6.6 

20.5 

47.47 

33.2 

20.7 

37.93 

50.8 

20.2 

26.08 

3.6 

20.2 

17.26 

5.6 

21.5 

47.49 

33.6 

21.7 

38.50 

50.8 

21.2 

25.64 

3.5 

21.2 

15.74 

6.6 

22.5 

47.45 

34.0 

22.7 

39.07 

50.9 

22.2 

25.21 

3.3 

22.2 

14.21 

6.6 

23.5 

47.36 

34.4 

23.7 

39.63 

51.0 

23.2 

24.79 

3.2 

23.2 

12.67 

6.6 

24.5 

47.17 

34.8 

24.7 

40.17 

51.2 

24.2 

24.38 

3.0 

24.2 

11.17 

6.6 

25.5 

46.94 

35.2 

25.7 

40.68 

51.3 

25.2 

23.99 

2.8 

25.2 

9.71 

6.6 

26.4 

46.71 

35.6 

26.7 

41.17 

51.4 

26.2 

23.62 

2.6 

26.2 

8.33 

6.5 

27.4 

46.47 

35.9 

27.7 

41.64 

51.5 

27.2 

23.27 

2.4 

27.2 

7.01 

6.6 

28.4 

46.27 

36.2 

2fiL7 

42.07 

51.6 

28.2 

22.94 

2.2 

28.2 

5.75 

6.4 

29.4 

46.09 

36.6 

29.7 

42.50 

51.7 

29.2 

22.61 

2.1 

29.2 

4.50 

6.4 

30.4 

45.96 

36.9 

30.7 

42.96 

51.8 

30.1 

22.27 

1.9 

30.2 

3.26 

6.3 

31.4 

45.87 

37.2 

31.7 

43.43 

51.9 

31.1 

21.92 

1.8 

31.2 

2.00 

6.3 

32.4 

45.77 

37.6 

32.7 

43.92 

52.0 

32.1 

21.56 

1.6 

32.2 

0.68 

6.3 
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OIEOUMPOLAR  STARS, 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  UrsflB  Minoris. 

51  Ceph 

ei  (Hbv.) 

6  Uiste  Minoris. 

X  Ur8»  Minoris. 

Mean 
Solar 
Date. 

Mean 
Sohtf 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Nortk. 

Right 
Ascen- 
sion. 

Deolina- 
tion 

Right 
Ascen- 
sion. 

Declina- 

tion 

North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Nov. 

h     m 

1  18 

+88  42 

Nov. 

h     m 

6  47 

+87  12 

Nov. 

h    m 

18    8 

+86  36 

Nov. 

h     m 

19  35 

+88  68 

1.4 

s 
45.77 

/» 

37.6 

1.7 

43.92 

52.0 

1.1 

21.56 

61.6 

1.2 

6o!68' 

$1 
5.3 

2.4 

45.66 

38.0 

2.7 

44.44 

52.1 

2.1 

21.18 

61.5 

2.2 

59.31 

5.3 

3.4 

45.51 

38.4 

3.7 

44.97 

52.2 

3.1 

20.79 

61.3 

3.2 

57.88 

5.3 

4.4 

45.30 

38.8 

4.7 

45.51 

52.3 

4.1 

20.40 

61.1 

.4.2 

56.41 

5.2 

5.4 

45.04 

39.2 

5.7 

46.05 

52.4 

5.1 

20.02 

60.9 

5.2 

54.91 

5.2 

6.4 

44.69 

39.6 

6.6 

46.57 

52.6 

6.1 

19.64 

60.7 

6.2 

53.43 

5.1 

7.4 

44.29 

39.9 

7.6 

47.07 

52.8 

7.1 

19.28 

60.4 

7.2 

51.97 

5.0 

8.4 

43.87 

40.3 

8.6 

47.55 

53.0 

8.1 

18.93 

60.2 

8.2 

50.57 

4.9 

9.4 

43.43 

40.7 

9.6 

48.00 

53.2 

9.1 

18.61 

59.9 

9.2 

49.23 

4.7 

10.4 

43.01 

41.0 

10.6 

48.42 

53.3 

10.1 

18.31 

59.7 

10.2 

47.95 

4.6 

11.4 

42.64 

41.3 

n.6 

48.83 

53.5 

11.1 

18.01 

59.4 

11.2 

46.72 

4.5 

12.4 

42.29 

41.6 

12.6 

49.25 

53.7 

12.1 

17.71 

59.2 

12.2 

45.53 

4.4 

13.4 

41.97 

41.9 

13.6 

49.68 

53.8 

13.1 

17.42 

59.0 

13.2 

44.33 

4.3 

14.4 

41.68 

42.3 

14.6 

50.12 

53.9 

14.1 

17.11 

58.8 

14.2 

43.10 

4.2 

15.4 

41.39 

42.6 

15.6 

50.57 

54.1 

15.1 

16.79 

58.6 

15.2 

41.83 

4.2 

16.4 

41.08 

42.9 

16.6 

51.05 

54.2 

16.1 

16.46 

58.4 

16.2 

40.52 

4.1 

17.4 

40.70 

43.3 

17.6 

51.54 

54.4 

17.1 

16.12 

58.2 

17.2 

39.16 

4.0 

18.4 

40.28 

43.7 

18.6 

52.03 

54.6 

18.1 

15.78 

57.9 

18.2 

37.78 

3.8 

19.4 

39.78 

44.0 

19.6 

52.50 

54.8 

19.1 

15.46 

57.6 

19.2 

36.38 

3.7 

20.4 

39.22 

44.4 

20.6 

52.94 

55.0 

20.1 

15.15 

57.3 

20.2 

35.03 

3.5 

21.4 

38.60 

44.7 

21.6 

53.36 

55.3 

21.1 

14.87 

57.0 

21.2 

33.74 

3.4 

22.4 

37.96 

45.0 

22.6 

53.76 

55.6 

22.1 

14.60 

56.7 

22.2 

32.51 

3.2 

23.4 

37.31 

4.5.3 

23.6 

54.12 

55.8 

23.1 

14.36 

56.4 

23.2 

31.35 

3.0 

24.4 

36.69 

45.6 

24.6 

54.46 

56.0 

24.1 

14.13 

56.1 

24.2 

.30.25 

2.8 

25.4 

36.00 

45.9 

25.6 

54.78 

56.3 

25.1 

13.92 

55.8 

25.2 

29.21 

2.6 

12^.4 

35.55 

46.1 

26.6 

55.11 

.56.5 

26.1 

13.70 

.55.6 

26.2 

28.21 

2.4 

27.4 

35.03 

46.4 

27.6 

55.45 

56.7 

27.1 

13.48 

55.3 

27.1 

27.18 

2.3 

28.4 

34.53 

46.7 

28.6 

55.82 

56.9 

28.1 

13.25 

55.0 

28.1 

26.12 

2.1 

29.4 

34.04 

46.9 

29.6 

56.20 

57.1 

29.1 

13.01 

54.8 

29.1 

25.02 

1.9 

30.4 

33.50 

47.3 

30.6 

56.59 

57.3 

30.1 

12.77 

54.5 

30.1 

23.86 

1.8 

31.4 

32.93 

47.6 

31.6 

56.99 

57.6 

31.1 

12.52 

54.2 

31.1 

22.68 

1.6 
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OIRCUMPOLAR  STARS. 

APPARENT 

'  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Vnsd  Minoris. 
(Polaris.'i 

51  Ceph 

Bi  (HeV.) 

6  UraaB  Minoria. 

"k  Ursffi  Minoris. 

Mean 

SolftT 

Dste. 

\   ""^^ 

* 

Mean 
Solsr 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Vwrih. 

Mean 
Rolar 
Date. 

Right 
Ascen- 
sion. 

Declins. 

tion 
iforth. 

Right 
Ascen- 
sion. 

Declina- 
tion 

Right 
Ascen- 
sion. 

Declina- 
tion 

Dec. 

h     m 

1  18 

+88  42 

Deo. 

h     m 

6  47 

0       / 

+87  12 

Dec. 

h    m 

18    8 

+86  36 

Dec. 

h    ro 

19  34 

+88  57 

1.3 

S 

32.93 

47.6 

1.6 

S 

56.99 

57.6 

1.1 

12!52 

54.2 

l.l 

S 

82.68 

// 
61.6 

2.3 

32.28 

47.9 

2.6 

57.39 

57.8 

2.1 

12.28 

53.9 

2.1 

81.47 

61.4 

3.3 

31.57 

48.2 

3.6 

57.79 

68.1 

3.1 

12.04 

53.6 

3.1 

80.26 

61.2 

4.3 

30.81 

48.5 

4.6 

58.16 

58.4 

4.1 

11.81 

53.2 

4.1 

79.09 

61.0 

5.3 

30.00 

48.8 

5.6 

58.49 

58.7 

6.0 

11.60 

52.9 

5.1 

77.97 

60.7 

6.3 

29.17 

49.0 

6.6 

58.80 

59.0 

6.0 

11.42 

52.5 

6.1 

76.92 

60.5 

7.3 

28.37 

49.3 

7.6 

59.08 

59.3 

7.0 

11.26 

52.2 

7.1 

75.95 

60.2 

8.3 

27.58 

49.5 

8.6 

59.34 

59.6 

8.0 

11.12 

51.9 

8.1 

75.03 

59.9 

9.3 

26.84 

49.7 

9.6 

59.59 

59.8 

9.0 

10.99 

51.6 

9.1 

74.16 

59.7 

10.3 

26.15 

49.9 

10.6 

59.84 

60.1 

10.0 

10.85 

51.2 

10.1 

73.32 

59.5 

11.3 

25.47 

50.1 

11.5 

60.11 

60.3 

11.0 

10.70 

50.9 

11.1 

72.49 

59.3 

12.3 

24.82 

50.3 

12.5 

60.39 

60.6 

12.0 

10.54 

50.7 

12.1 

71.62 

59.0 

13.3 

?4.15 

50.6 

13.5 

60.69 

60.8 

13.0 

10.37 

50.4 

13.1 

70.70 

58.8 

14.3 

23.46 

50.8 

14.5 

61.00 

61.1 

14.0 

10.20 

50.1 

14.1 

69.74 

58.6 

15.3 

22.70 

51.1 

15.5 

61.31 

61.4 

15.0 

10.03 

49.7 

15.1 

68.76 

58.4 

16.3 

21.88 

51.3 

16.5 

61.61 

61.7 

16.0 

9.87 

49.4 

16.1 

67.78 

58.1 

17.3 

21.00 

51.5 

17.5 

61.89 

62.0 

17.0 

9.74 

49.0 

17.1 

66.82 

57.8 

18.3 

20.08 

51.8 

18.5 

62.13 

62.3 

18.0 

9.62 

48.6 

18.1 

65.92 

57.5 

19.3 

19.10 

51.9 

19.5 

62.34 

62.7 

19.0 

9.52 

48.3 

19.1 

65.10 

57.2 

20.3 

18.13 

52.1 

20.5 

62.52 

63.0 

20.0 

9.44 

47.9 

20.1 

64.36 

56.9 

21.3" 

17.16 

52.3 

21.5 

62.67 

63.4 

21.0 

9.39 

47.5 

21.1 

63.70 

56.6 

22.3 

16.26 

52.4 

22.5 

62.80 

63.7 

22.0 

9.35 

47.2 

22.1 

63.11 

56.3 

23.3 

15.38 

52.5 

23.5 

62.92 

64.0 

23.0 

9.31 

46.8 

23.1 

62.55 

56.0 

24.3 

14.54 

52.6 

24.5 

63.04 

64.3 

24.0 

9.28 

46.5 

24.1 

62.02 

55.7 

25.3 

13.74 

52.8 

25.5 

63.18 

64.5 

25.0 

9.26 

46.2 

25.1 

61.46 

55.4 

26.3 

12.95 

52.9 

26.5 

63.34 

64.8 

26.0 

9.26 

45.9 

26.1 

60.86 

55.2 

27.3 

12.15 

53.1 

27.5 

63.53 

65.1 

27.0 

9.25 

45.6 

27.1 

60.24 

54.9 

28.3 

11.32 

53.2 

28.5 

63.72 

65.4 

28.0 

9.22 

45.3 

28.1 

59.58 

54.6 

29.3 

10.43 

53.4 

29.5 

63.91 

65.7 

29.0 

9.18 

44.9 

29.1 

58.90 

54.3 

30.3 

9.48 

53.6 

30.5 

64.08 

66.1 

30.0 

9.13 

44.6 

30.1 

58.21 

54.0 

31.3 

8.47 

53.7 

31.5 

64.24 

66.4 

31.0 

9.07 

44.2 

31.1 

57.57 

53.7 

32.3 

7.43 

53.8 

32.5 

64.37 

66.8 

32.0 

9.02 

43.8 

32.1 

56.97 

53.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

SolAT 

Date. 

a  Andromeds. 

y  Pegasi. 
{Algenib,) 

/9Hydri 

12  Ceti. 

Right 
Ascension. 

Declination 
North, 

Eight 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
South, 

Right 
Ascension. 

Declination 
Souik. 

h     m 

0    2 

+28  27 

h     m 

0    7 

+44  33 

h     m 

0  19 

--11  53 

h     m 

0  24 

o       $ 

-  4  34 

(Dea30.2) 

s 
32.43  -.15 

64.5  -0.8 

s 
24.51  -.13 

19!2  -0.8 

44.36  -.99 

50.9  +0.7 

15.69  -.19 

6l'.4  -0.7 

Jan.    9.2 

32.28    .14 

63.5     1.1 

24.39     .19 

18.3     0.9 

43.46     .87 

49.9     1.3 

15.57     .19 

62.1     0.6 

19.8 

32.14     .13 

62.3     1.3 

24.27     .11 

17.3     1.0 

42.62     .80 

48.3     1.8 

15.46     .11 

62.7    03 

29.3 

32.01     .18 

60.8     1.5 

24.16     .10 

16.2     1.1 

41.86    .71 

46.2    9.4 

,  15.35     .10 

63.1     0.4 

Feb.   8.i 

31.90    .10 

59.2     1.6 

24.06     .08 

15.2    1.1 

41.21     .60 

43.6     9.8 

15.26     .09 

63.4-0.9 

18.1 

31.81  -.07 

57.6  -1.7 

23.99  -.06 

14.1  -1.0 

40.67  -.47 

40.6  +3.9 

15.18 -.07 

63.6    0.0 

28.1 

31.76  -.04 

55.9     1.6 

23.94  -.03 

13.1     0.9 

40.27     .33 

37.3     3.4 

15.12    .04 

63.5  40.9 

Mar.  10.0 

31.74     .00 

54.3     1.5 

23.93     .00 

12.2    0.8 

40.01     .18 

33.7     3.6 

15.09  -.01 

63.3    0.4 

20.0 

31.76  +.04 

52.8    1.3 

23.95  +.04 

11.6     0.6 

39.91  -.09 

30.0     3.8 

15.10  +.09 

62.8    0.6 

30.0 

31.83     .09 

51.6    1.1 

24.01     .08 

11.1  -0.3 

39.96  +.13 

26.2    3.8 

15.14     .06 

62.1     0.8 

Apr.   9.0 

31.94  +.14 

50.6  -0.8 

24.11  +.19 

10.9    0.0 

40.18  +.99 

22.4  +3.7 

15.22  +.10 

61.1  +1.1 

18.9 

32.10     .18 

49.9    0.5 

24.25    .16 

11.1  +0.3 

40.54     .45 

18.7     3.6 

15.35    .14 

59.9    1.3 

28.9 

32.30     .99 

49.7  -0.1 

24.44     .90 

11.5    0.6 

41.07     .59 

15.2     3.4 

15.51     .18 

58.5     1.5 

May   8.9 

32.54     .96 

49.8  +0.3 

24.66    .94 

12.2    0.9 

41.73     .79 

11.9     3.1 

15.71      .99 

56.9    1.7' 

18.8 

32.82    .99 

50.3    0.7 

24.91     .97 

13.3     1.9 

42.52     .85 

9.0     9.8 

15.94     .95 

55.1     1.9 

28.8 

33.13  +.31 

51.2+1.1 

25.19  +.99 

14.6  +1.5 

43.43  +.95 

6.4  +9.4 

16.21  +.98 

53.2+9.0 

June  7.8 

33.45     .33 

52.4     1.4 

25.49     .30 

16.2    1.7 

44.42  1.03 

4.3     1.9 

16.49     .99 

51.1     9.0 

17.8 

33.78     .33 

54.0    1.7 

25.80     .31 

18.0     K9 

45.49   1.09 

2.6     1.4 

16.80     .30 

49.1     9.0 

27.7 

34.12     .33 

55.9    9.0 

26.12     .31 

20.0     9.0 

46.60  1.11 

1.5     0.8 

17.10     .31 

47.1    9.0 

July   7.7 

34.44     .39 

58.0     9.9 

26.42    .30 

22.1     9.1 

47.72  1.11 

0.9  +0.3 

17.41     -30 

45.1     1.9 

17.7 

34.75  +.30 

60.3  +9.3 

26.72  +.98 

24.2  +9.1 

48.82  1.08 

0.9  -0.3 

17.71  +.99 

43.3  +1.7 

27.7 

35.04     .97 

62.6    9.4 

26.99     .96 

26.3    9.1 

49.88  1.09 

1.5     0.9 

17.90     .97 

41.7     1.5 

Aug.  G.6 

35.29     .94 

65.1     9.5 

27.24     .93 

28.4     9.0 

50.86     .99 

2.7     1.4 

18.24     .94 

40.2    1.8 

16.6 

35.52     .90 

67.6    9.4 

27.45     .90 

30.3     1.9 

51.73     .80 

4.4     1.9 

18.47     .91 

39.0    1.1 

26.6 

35.70     .16 

70.0     9.4 

27.63     .16 

32.2     1.7 

52.46     .66 

6.5    9.3 

18.66     .18 

38.1    0.8 

Sept.  5.5 

35.84  +.19 

72.3  +9.3 

27.77  +.19 

33.8  +1.6 

53.04  +.49 

9.0  -9.7 

18.82  +.14 

37.5  +0.5 

15.5 

35.94     .08 

74.5    9.1 

27.88     .08 

35.3     1.4 

53.44     .31 

11.8     9.9 

18.94     .10 

37.1  +0.9 

25.5 

36.00  +.04 

76.6     1.9 

27.94     .05 

36.5     1.0 

53.65  +.19 

14.8     3.1 

19.02    .07 

37.0    0.0 

Oct.    5.5 

36.02    .00 

78.4     1.7 

27.97  +.01 

37.6    0.9 

53.68  -.07 

18.0    3.1 

19.07  +.03 

37.1 -0.2 1 

15.4 

36.01  -.03 

80.0     1.5 

27.97  -.09 

38.4     0.7 

53.51     .96 

21.0     3.0 

19.08    .00 

37.4    0.4 

25.4 

35.96  -.06 

81.3+1.9 

27.94  -.04 

38.9  +0.5 

53.17  -.43 

23.9  -9.8 

19.07  -.03 

38.0  -0.6 ' 

Nov.  4.4 

35.89     .08 

82.4     0.9 

27.88    .07 

39.3  +0.9 

52.66     .58 

26.6    9.5 

19.02     .05 

38.6    0.7 

14.4 

35.80     .10 

83.1     0.6 

27.80     .09 

39.4    0.0 

52.00     .71 

28.8    9.0 

18.96    .07 

39.4    0.8 

24.3 

35.68     .19 

83.6  +0.3 

27.71     .10 

39.4  -0.9 

51.24     .81 

30.6     1.5 

18.88    .09 

40.2    0.8' 

Deo.   4.3 

35.55     .14 

83.7     0.0 

27.60     .11 

39.1     0.4 

50.39    .88 

31.9    0.9 

18.78    .10 

41.0    0.8 

14.3 

35.41  -.14 

83.6  -0.3 

27.48  -.19 

38.6  -0.6 

49.48  -.91 

32.5  -0.3 

18.68  -.11 

41.8-0.8 

24.2 

35.26    .15 

83.1     0.6 

27.36     .19 

38.0     0.7 

48.56     .99 

32.5  +0.3 

18.56     .19 

42.6    0.7; 

34.2 

35.12  -.15 

82.3  -0.9 

27.24  -.19 

37.2  -0.9 

47.65  -.90 

31.9  +0.9 

18.45  -.11 

43.3  -0.6 1 
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APPAEENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Cauiopes. 

/3Ceti. 

21  Caaaiopes. 

e  Pisciam. 

Mean 
Solftr 
Date. 

Bight 

Declination 
North, 

Bight 
Ascension. 

Declination 
8ovHh. 

Bight 
Aaoension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

h     m 
0  34 

+55  54' 

h     m 

0  37 

0       / 

-18  3§ 

li      ni 

0  38 

+74  21 

h      m 

0  57 

+  7  16 

(Dec.30.3) 

• 
6.21  -.30 

74.3  -0.9 

54?39  -.14 

38.0  -0.6 

a 

^3.l3  -.74 

87r4  +0.3 

4.40  -.19 

II 

49.4  -0.7 

Jan.   9.8 

5.92     .30 

73.8     0.7 

54.25     .13 

•38.5    0.4 

12.40     .73 

87.4  -0.4 

4.28     .19 

48.7    0.7 

19.2 

5.62     M 

72.9     1.9 

54.12     .13 

38.8 -OJi 

11.67     .71 

86.7     1.0 

4.15     .13 

48.0    0.7 

29.2 

5.34     .97 

71.4     1.6 

54.00     .19 

38.8  +0.1 

10.98     .67 

85.4     1.5 

4.03     .19 

47.2    0.7 

Feb.  8.1 

5.08     JM 

69.6    9.0 

53.89     .10 

38.6    0.4 

10.34     .60 

83.7    9.0 

3.91     .11 

46.5    0.7 

16.1 

4.85  -.90 

67.4  -9.3 

53.79  -.08 

38.1  +0.6 

9.79  -.50 

a  1.5 -9.4 

3.80  -.09 

45.9  -0.6 

28.1 

4.68     .15 

65.0    9.5 

53.72     .06 

37.3     0.9 

9.35     .36 

78.9     9.7 

3.72    .07 

45.4     0.5 

Mar.  10.1 

4.56     .08 

62.5    9.6 

53.68  -.03 

36.2     1.9 

9.03     .95 

76.0     9.9 

3.66     .04 

45.0     0.3 

20.1 

4.51  -.01 

59.9     9.5 

53.67  +.01 

34.9     1.4 

8.86 -.10 

73.0     3.0 

3.63  -.01 

44.8  -0.1 

30.0 

4.54  +.06 

57.4     9.4 

53.70     .05 

33.4     1.7 

8.84  +.06 

70.0     3.0 

3.64  +.03 

44.8  +0.1 

Apr.  9.0 

4.63  +.13 

55.0  .9.9 

53.76  +.09 

31.6+1.9 

8.97  +.91 

67.1  -9.8 

3.69  +.07 

45.0  +0.3 

19.0 

4.80    .91 

52.9     1.9 

53.87     .13 

29.6     9.1 

9.26     .36 

64.3     9.6 

3.78     .11 

45.6    0.6 

29.0 

5.05     .98 

51.2     1.6 

54.03     .17 

27.5    9.9 

9.69     .49 

62.0     9.9 

3.92    .16 

46.2    0.9 

May   8.9 

5.35     .34 

49.9     1.1 

54.22     .91 

25.2     9.3 

10.24     .61 

60.0     1.8 

4.09    .90 

47.2    1.1 

18.9 

5.72     .30 

49.1     0.6 

54.45     .95 

22.9     9.3 

10.90     .71 

58.4     1.3 

4.31     .93 

48.6    1.4 

28.9 

6.13  +.43 

48.7  -0.1 

64.71  +.98 

20.6  +9.3 

11.66  +.78 

57.4  -0.7 

4.56  +JM 

50.0  +1.6 

June  7.8 

6.57     .45 

48.8  +0.4 

55.00     .30 

18.2    9.3 

12.47     .84 

56.9  -0.9 

4.83     .98 

51.6    1.7 

17.8 

7.03     .47 

49.4     0.9 

55.30     .31 

16.0     9.9 

13.33     .86 

57.0  +0.3 

5.13     .30 

53.4     1.9 

27.8 

7.50     .47 

50.6     1.3 

55.62     .39 

14.0     9.0 

14.20     .87 

57.6     0.9 

6.43     .31 

55.3     1.9 

July   7.8 

7.97     .46 

{:2.1     1.8 

55.94     .39 

12.1     1.7 

15.07     .84 

68.7     1.4 

6.74     .31 

57.3     9.0 

17.7 

8.42  +.44 

54.1  +9.1 

56.25  +.31 

10.5  +1.5 

15.90  +.81 

60.4  +1.9 

6.04  +.30 

59.2  +1.9 

27.7 

8.84     .41 

56.4     9.4 

56.55     .99 

9.2     1.1 

16.69    .76 

62.5    9.3 

6.33     .98 

61.1     1.8 

Aug.  6.7 

9.23     .36 

59.0    9.7 

56.82     .96 

8.2    0.8 

17.41     .68 

65.0    9.7 

6.61     .96 

62.9     1.7 

16.C 

9.57     .39 

61.9     9.9 

57.07     .93 

7.6     0.5 

18.05     .59 

67.9     3.0 

6.85     SQ 

64.5     1.6 

26.6 

9.86     .97 

64.9     3.1 

57.29     .90 

7.3  +0.1 

18.60     .40 

71.0     3.3 

7.07     .90 

66.0    1.4 

Sept.  5.6 

10.10  +.91 

68.1  +3.9 

57.46  +.16 

7.4  -0.9 

19.04  +.39 

74.4  +3.5 

7.25  +.17 

67.3  +1.9 

15.6 

10.28    .15 

71.3     3.9 

57.60     .19 

7.8    0.5 

19.37     .98 

78.0     3.6 

7.40     .13 

68.3    0.9 

25.5 

10.40     .09 

74.5     3.9 

57.70     .08 

8.5    0.8 

19.59     .16 

81.6     3.6 

7.52     .10 

69.1     0.7 

Oct.    5.5 

10.47  +.04 

77.6     3.1 

57.76     .04 

9.4     1.1 

19.69  +.04 

85.2     3.6 

7.60     .06 

69.7    0.5 

16.5 

10.48  -.09 

80.6     9.9 

57.79  +.01 

10.6    IJJ 

19.67  -.08 

88.8    3.5 

7.65  +.03 

70.1  +0.9 

25.5 

10.44  -.07 

83.4  +9.7 

67.78  -.09 

11.9-1.3 

19.53  -.19 

92.2  +3.3 

7.67     .00 

70.2    0.0 

Nov.  4.4 

10.34     .19 

85.9     9.4 

57.74     .05 

13.2     1.4 

19.29     .30 

95.4     3.1 

7.66  -.09 

70.2  -0.1 

14.4 

10.20     .16 

88.1     9.0 

57.68     .07 

14.6     1.4 

18.93    .41 

98.3    9.7 

7.62     .05 

70.0     0.3 

24.4 

10.02     .90 

89.9     1.6 

57.60     .09 

16.0    1.3 

18.47    .50 

100.9     9.3 

7.56     .07 

69.7    0.4 

Dec.   4.3 

9.80    .94 

91.3     1.9 

57.49     .11 

17.2     1.9 

17.92    .59 

102.9     1.8 

7.49     .09 

69.2    0.5 

14.3 

9.55  -.96 

92.2  +0.7 

57.38  -.19 

18.3  -1.0 

17.29  -.65 

104.5  +1.3 

7.40  -.10 

68.7  -0.6 

24.3 

9.27     J28 

92.6  +0.9 

57.25     .13 

19.2    0.8 

16.61     .70 

105.4    0.7 

7.29     .11 

68.1     0.6 

34.3 

8.98  -.30 

92.5  -0.4 

57.13 -.13 

19.8  -0.5 

15.89  -.73 

105.8  +0.1 

7.17 -.19 

67.4  -0.7 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

/?  Andromeds. 

e^  Ceti. 

38  Casiiopes. 

9  PiBciom. 

Mean 
Solar 
Date. 

Right 
AsoeoBioD. 

Declination 
Xorth. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

DeclinaUon 
Iforth. 

Right 
Ascension. 

Declination  1 
North.      1 

1 

h     m 

1     3 

+35     1 

h     m 

1  18 

-    8  45 

li      m 

1  22 

+69  40 

h     m 

1  25 

+  14  45 

(Dec.30.3) 

24.44  -.16 

2L2  -OJB 

22.18 -.19 

70.5  -0.8 

8 

51.35 -.50 

69.3  +0.8 

26.14  -.19 

44.4  -0.5 , 

Jail.    9.3 

24.27     .17 

20.7     0.6 

22.05     .13 

71.3     0.7 

50.84     .53 

69.8  +0.9 

26.01     .13 

43.8    0.6 

19.2 

24.10     .18 

20.0     0.9 

21.92     .13 

71.9    0.5 

50.29     .54 

69.7  -0.4 

25.88    .14 

43.1    0.7 

29.2 

23.92    .17 

18.9     1.9 

21.79     .13 

72.3     0.3 

49.75     .53 

69.0    1.0 

25.74     .14 

42.3    0.8 

Feb.   8.2 

23.75     .16 

17.6     1.4 

21.66    .19 

72.5  -0.1 

49.23    .50 

67.7     1.5 

^25.60    .13 

41.5    OJ 

18.1 

23.60  -.14 

16.1  -1.6 

21.54  -.11 

72.5  +0.1 

48.75  -.45 

66.0  -1.9 

25.47  -.19 

40.6  -OJ ' 

28.1 

23.48     .11 

14.4     1.7 

21.44     .09 

72.3    0.3 

48.33     .38 

63.8     9.3 

25.36     .10 

39.8    0.7 

Mar.  10.1 

23.39    .07 

12.7     1.7 

21.36     .06 

71.8     0.6 

47.99     .98 

61.3     9.6 

25.27     .07 

39.1     0.6 

20.1 

23.34  -.03 

11.0     1.6 

21.31  -.03 

71.1     0.8 

47.76     .18 

58.6    9.8 

25.21  -.04 

38.6    oji 

30.0 

23.33  +.09 

9.5     1.5 

21.30 +.01 

70.2     1.1 

47.64  -.06 

55.8    9.8 

25.20     .00 

38.1    0.3, 

Apr.   9.0 

23.38  +.07 

8.1  -1.3 

21.32 +.05 

69.0  +1.3 

47.63  +.06 

53.0  -9.8 

25.22  +.04 

37.9  -0.1 

19.0 

23.48    .13 

6.9     1.0 

21.39    .09 

67.6     1.5 

47.75     .18 

50.3    9.6 

25.28    .09 

37.9  +0.1 

29.0 

23.63     .18 

6.1     0.7 

21.50     .13 

66.0    1.7 

47.99     .99 

47.8     9.3 

25.40     .14 

38.1    0.4 

May   8.U 

23.84    .aa 

5.6  -0  3 

21.66     .17 

64.1     1.9 

48.34     .40 

45.6     9.0 

25.56    .18 

38.7    0.7 

18.9 

24.08     .96 

5.4  +0.1 

21.85    .91 

62.2    9.0 

48.80     .50 

43.8    1.6 

25.75    .99 

39.5    0.9 

28.9 

24.37  +.30 

5.6  +0.4 

22.08  +.94 

60.1  +9.1 

49.34  +.57 

42.5  -1.1 

25.99  +.95 

40.5  +1 J 

June  7.8 

24.69     .33 

6.3     0.8 

22.34     .97 

58.0     9.1 

49.95     .64 

41.6    0.6 

26.26    .98 

41.8    1.4 

17.8 

25.03     .35 

7.3     1.9 

22.62    .99 

55.8    9.1 

50.61     .68 

41.3-0.1 

26.55    .30 

43.3    1.6 

27.8 

25.38    .35 

8.6    1.5 

22.92    .30 

53.7     9.0 

51.31     .70 

41.4+0.4 

26.85    .31 

45.0    1.7 

Jn]y   7.8 

25.73     .35 

10.2     17 

23.23     .31 

51.7     1.9 

52.02    .71 

42.1     0.0 

27.16     .31 

46.8    l.«! 
1 

17.7 

26.08  +.34 

12.1  +9.0 

23.53  +.30 

49.8  +1.8 

52.73  +.70 

43.3  +1.4 

27.48  +.31 

1 
48.7+1.9 

27.7 

26.42     .39 

14.1     9.9 

23.83     .99 

48.2     1.5 

53.42     .67 

44.9     1.8 

27.78     .30 

50.6    1.9 

Aug.  6.7 

26.73     .30 

16.4     9.3 

24.11     .97 

46.8     1.3 

54.07     .63 

46.9    9.9 

28.07     .98 

52.4     1.8' 

16.6 

27.01     .97 

18.7     9.4 

24.37     .95 

45.7     1.0 

54.67     .57 

49.3    9.6 

28.33     .95 

54.2    1.7 

20.6 

27.27     .93 

21.1     9.4 

24.60     .99 

44.9    0.7 

55.22     .51 

52.1     9.9 

28.57     .99 

55.9    1.6 

8«'pt.  5.6 

27.48  +.90 

23.5  +9.4 

24.81  +.19 

44.4  +0.4 

55.69  +.44 

55.1  +3.1 

28.78  +.19 

57.5  +1.5 

15.6 

27.66     .16 

25.9    9.3 

24.98     .15 

44.2    0.0 

56.09     .36 

58.3     3.3 

28.96     .16 

58.9    1.3; 

25.5 

27.80     .19 

28.2    9.9 

25.  M     .19 

44.3  -0.3 

56.41     .97 

61.7     3.4 

29.11     .13 

60.0    1.1' 

Oct.    5.5 

27.90     .08 

30.3     9.1 

25.21     .08 

44.7     0.5 

56.64     .19 

65.1     3.4 

29.22     .10 

61.0    0.9 

15.5 

27.96     -04 

32.3     1.9 

25.28    .05 

45.3     0.7 

56.78  +.09 

68.5    3.4 

29.30     .06 

61.8    0.7 

25.5 

27.98  +.01 

34.1  +1.7 

25.32  +.09 

46.1  -0.9 

56.83     .00 

71.9  +3.3 

29.35  +.03 

62.4  40.5 

Nov.  4.4 

27.97  -.03 

35.7     1.5 

25.32  -.01 

47.1     i.o 

56.79  -.09 

75.1     3.1 

29.37  +.01 

62.8    0.3 

14.4 

27.93     .06 

37.0     1.9 

25.30     .03 

48.1     1.1 

56.65     .18 

78.1     9.9 

29.36  -.09 

63.1  +0.1 

24.4 

27.86     .08 

36.0     0.9 

25.26     .06 

49.2     1.1 

56.43     .96 

80.6    9.5 

29.33     .05 

63.1    0.0 

iDec.   4.3 

27.76     .11 

38.8     0.6 

25.19     .08 

50.3     1.1 

56.13     .34 

83.2    9.1 

29.27     .07 

63.0  -0.9 

!           14.3 

27.64  -.13 

39.2  +0.3 

25.10  -.10 

51.4  -1.0 

55.75  -.41 

85.1  +1.6 

29.19 -.09 

62.8  -0.3 

24.3 

27.49     .15 

39.3  -0.1 

25.00     .11 

52.3    0.9 

55.31     .47 

86.5    1.1 

29.09     .11 

62.4    0.4 

34.3 

27.33  -.17 

39.1  -0.4 

24.88  -.19 

53.2  -0.8 

54.81  -.59 

87.3  +0.6 

28.97  -.19 

61.9-0.6 
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• 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Eridani. 
(^ehemar.) 

0  Piicinm. 

p  Arietii. 

50  Cassiopee. 

Right 
AacenaioD. 

Declination 
South. 

Bight 
Aacenaion. 

Declination 
North, 

Right 

Declination 
North. 

Right 
Aacenaion. 

Declination 
North. 

Ii     in 

1  33 

O           / 

-57  48 

h      m 

1  39 

o         / 

+  8  35 

h      m 

1  48 

+20  15 

h      m 

1  53 

+71  52 

(Dec.30.3) 

29.45  -.39 

63.7  -0.8 

25.55  -.11 

13.6  -0.6 

8 

23.98  -.19 

17.5-0.3 

50.02  -.53 

36'7  +1.9 

Ijan.   9.3 

29.12     .33 

64.2  -0.9 

25.43    .13 

13.0    0.7 

23.86    .14 

17.1     0.5 

49.46     .58 

37.7  +0.6 

19.2 

28.78     .33 

64.1  +0.4 

25.30     .13 

12.3    0.7 

23.71     .15 

16.5     0.7 

48.86     .61 

38.0     0.0 

29.2 

28.45     .39 

63.5     0.9 

25.16     .14 

11.6     0.7 

23.56    .15 

15.7     0.8 

48.23     .69 

37.7  -0.5 

Feb.   8.2 

28.14     .30 

62.3     1.4 

25.02    .13 

11.0     0.6 

23.41     .15 

14.9    0.8 

47.61     .60 

36.9    I.l 

18.1 

27.84  -.98 

60.6  +1.0 

24.89  -.19 

10.4  -0.6 

23.26  -.14 

14.1  -0.9 

47.03  -.66 

35.6  -1.6 

28.1 

27.59     .94 

58.4    9.4 

24.78    .10 

9.9    0.5 

23.13    .19 

13.1     0.9 

46.49     .49 

33.7    9.0 

Mar.  10.1 

27.37     .19 

55.8    9.7 

24.68    .06 

9.5    0.3 

23.02    .10 

12.2     0.9 

46.05     .40 

31.5    9.4 

20.1 

27.21     .13 

52.9    3.0 

24.61     .05 

9.3  -0.9 

22.94     .06 

11.4     0.8 

45.70     .99 

29.0    9.6 

30.0 

27.10    .07 

49.8  ^  3.3 

24.58  -,01 

9.2    0.0 

22.90  -.09 

10.7     0.6 

45.47     .17 

26.3    9.8 

Apr.   9.0 

27.06  -.01 

46.4  +3.5 

24.59  +.03 

9.3  +0.9 

22.89  +.09 

10.1  -0.4 

45.37  -.03 

23.5  -9.8 

19.0 

27.09  +.06 

42.8     3.5 

24.64     .07 

9.6    0.4 

22.94     .07 

9.8-0.9 

45.40  +.11 

20.7    9.7 

29.0 

27.19     .13 

39.3     ^.6 

24.74     .19 

10.2    0.7 

23.03     .19 

9.7     0.0 

45.58     .94 

18.1     9.5 

May   8.9 

27.36    .90 

35.7    3.5 

24.88     .16 

11.1      1.0 

2.3.17     .16 

9.8  +0.3 

45.88    .36 

15.7     9.9 

18.9 

27.59     .97 

32.3    3.4 

25.06     .90 

12.2    1.9 

23.36    .90 

10.2     0.6 

46.30    .48 

13.6     1.9 

1 

28.9 

27.90  +.33 

29.0  +3.9 

25.28  +.94 

13.5  +1.4 

23.58  +.94 

10.9  +0.8 

46.83  +.58 

11.9-1.5 

Juue  7.8 

28.25     .38 

26.0    9.9 

25.53     .97 

15.0     1.6 

23.84     .97 

11.9     1.1 

47.46     .66 

10.6    1.0 

17.8 

28.66     .49 

23.2    9.5 

25.81     .99 

16.6    1.7 

24.13     .30 

13.1     1.3 

48.15     .79 

9.8  -0.5 

■          27.8 

29.10     .45 

20.9    9.1 

26.11     .30 

18.4     1.8 

24.44     .31 

14.5     1.5 

48.90     .76 

9.5    0.0 

July  7.8 

29.56    .47 

19.1     1.6 

26.41     .31 

20.3    1.9 

24.75     .39 

16.1     1.6 

49.68    .79 

9.7  +0.5 

17.7 

30.04  +.48 

17.7  +1.1 

26.72  +.30 

22.1  +1.8 

25.07  +.39 

17.8  +1.7 

50.47  +.79 

10.4  +0.9 

27.7 

30.52     .47 

16.9  +0.5 

27.02     .99 

24.0    1.8 

25.39     .31 

19.6    1.8 

51.26     .77 

11.6     1.4 

Aug.  6.7 

30.98    .46 

16.7    0.0 

27.31     .98 

25.7    1.7 

25.69    .99 

21.5     1.8 

52.02    .74 

13.2     1.8 

16.6 

31.42     .49 

17.0  -0.6 

27.58     .96 

27.3    1.5 

25.98    jsn 

23.3    1.8 

52.74     .70 

15.2     9.9 

26.6 

1 

31.83     .38 

17.9     1.9 

27.83     .93 

28.8    1.4 

26.24     .95 

25.1     1.7 

53.41     .64 

17.6     9.6 

1 
Sept.  5.6 

32.18  +.39 

19.3  -1.7 

28.04  +.90 

30.0  +1.9 

26.47  +.99 

26.8  +1.6 

54.02  +.57 

20.4  +9.9 

15.6 

32.47     .96 

21.2    9.1 

28.23     .17 

31.1     1.0 

26.68     .19 

28.3    1.5 

54.55    .49 

23.4     3.1 

25.5 

32.70     .19 

23.5    9.5 

28.39    .14 

32.0    0.7 

26.85     .16 

29.7    1.3 

54.99     .40 

26.6    3.3 

Oct.    5.5 

32.86     .13 

26.1     9.7 

28.51     .11 

32.6    0.5 

26.99     .19 

31.0    1.9 

55.35    .31 

29.9    3.4 

15.5 

32.95  +.05 

29.0    9.0 

28.60    .08 

33.0    0.3 

27.10     .09 

32.1     1.0 

55.60     .91 

33.3    3.4 

25.5 

32.97  -.01 

32.0  -«.9 

28.67  +.05 

33.2  +0.1 

27.17  +.06 

33.0  +0.8 

55.76  +.10 

36.7  +3.4 

Nov.   4.4 

32.92     .06 

34.9    9.8 

28.70  +.09 

33.2  -0.1 

27.22  +.03 

33.7    0.6 

55.81     .00 

40.1     3.3 

14.4 

32.81     .14 

37.7     9.7 

28.70  -.01 

33.1     0.9 

27.23     .00 

34.3     0.5 

55.76  -.11 

43.2    3.1 

24.4 

32.64     .19 

40.3     9.4 

28.68    .03 

32.8    0.3 

27.22  -.03 

34.6    0.3 

55.60     .91 

46.2     9.8 

Dec.   4.3 

32.42     .94 

42.5    9.0 

28.63     .06 

32.4    0.4 

27.17     .05 

34.8  +0.1 

55.33     .31 

48.8    9.5 

14.3 

32.16 -.96 

44.3  -1.6 

28.57  -.08 

31.9-0.5 

27.11  -.08 

34.9  -0.1 

54.98  -.40 

51.1  +9.0 

24.3 

31.87     .30 

45.7     1.1 

28.48    .10 

31.4    0.6 

27.01     .10 

34.7    0.9 

54.53     .49 

52.9     1.5 

34.3 

31.55 -.39 

46.5  -0.6 

28.37  -.19 

30.8  -0.6 

26.90  -.19 

34.4  -0.4 

54.01  -.57 

54.2  +1.0 
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ff 
APPABENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

a  Arietii. 

ft  Ceti. 

iCaMiopec 

fsCeti. 

Mmui 
SoUr 

Right 
Aaoension. 

DeoUnatioD 
North, 

Bight 
ABoension. 

DeoUnatioD 
North, 

Bight 
Ascension. 

North, 

Bight 
Ascension. 

Declination 
North, 

h     m 

2    0 

+22  55 

h       m 

2    6 

+  8  18 

h     m 

2  19 

+66  53 

h     m 

2  22 

o         # 

+  7  57 

{Dec.30.3) 

8 

48.43  -.19 

38!5  -0.9 

8 

60.75  -.10 

52.2    0.6 

47.41  -.37 

45*5  +1.3 

s 
9.25  -.10 

4^4 -0.6 

Jan.    9.3 

48.31     .14 

38.2     0.4 

60.64     .19 

51.6    0.6 

47.01     .49 

46.6    0.8 

9.14     .19 

3.7    0.6 

19.2 

48.16    .15 

37.7     0.6 

60.51     .14 

51.0     0.6 

46.57     .46 

47.2  +0.3 

9.02     .13 

3.1     0.6' 

29.2 

48.01     .16 

37.0     0.7 

60.37     .14 

50.4     0.6 

46.10     .48 

47.2  -0.3 

8.87     .15 

2.5    0.6! 

Feb.   8.2 

47.85     .16 

36.2     0.8 

60.22     .15 

49.8    0.6 

45.61     .48 

46.7     0.8 

8.72    .15 

2.0    0.5 1 
1 

18.2 

47.69  -.15 

35.3  -0.9 

60.07  -.14 

49.2  -0.5 

45.14  -.46 

45.6  -1.3 

8.57  -.15 

1.5-0.5, 

28.2 

47.54     .14 

34.4     1.0 

59.94     .13 

48.8    0.4 

44.70     .41 

44.1     1.7 

8.43     .18 

1.0     0.4 

Mar.  10.  i 

47.42     .11 

33.4     0.9 

59.82     .10 

48.4     0.3 

44.32     .35 

42.2    9.1 

8.30     .11 

0.7     0.9 

20.1 

47.33     .06 

32.5    0.9 

59.73     .07 

48.2  -0.1 

44.00     .97 

39.9    9.3 

8.20     .09 

0.6  -0.1 1 

30.1 

47.27  -.04 

31.7     0.8 

59.67  -.04 

48.2    0.0 

43.78     .18 

37.5    9.5 

8.13     .05 

0.5  40.1 

Apr.   9.1 

47.26  +.01 

31.0-0.6 

59.66     .00 

48.3  +0.9 

43.65  -.08 

34.9  -9.6 

8.09  -.01 

0.7  +0J 

19.0 

47.29     .06 

30.5     0.4 

59.68  +.05 

48.6     0.5 

43.63  +.03 

32.3     9.6 

8.10 +.03 

1.0     0.5 

29.0 

47.37     .11 

30.2  -Oil 

59.75     .09 

49.2    0.7 

43.71     .14 

29.8    9.4 

8.16     .06 

1.6     0.7 

May    9.0 

47.51     .15 

30.1  +0.1 

59.86     .14 

50.0     0.9 

43.91     J» 

27.4    iJU 

8.26     .19 

2.4    OJ 

18.9 

47.68     .90 

30.3     0.4 

60.02     .18 

51.1     1.1 

44.21     .35 

25.4     1.9 

8.40     .17 

3.4     l.l 

28.9 

47.90  +.94 

30.9  +0.6 

60.22  +.99 

52.3  +1.3 

44.61  +.43 

23.6  -1.6 

8.59 +.90 

4.7+1.3 

June  7.9 

48.16     .97 

31.6     0.9 

60.45     .95 

53.7     1.5 

45.08     .51 

22.3     1.1 

8.81      .94 

6.1     1.5! 

17.9 

48.44     .30 

32.7     1.1 

60.72     .97 

55.3     1.6 

45.62    .57 

21.4    0.7 

9.07     .97 

7.6     1.6 

27.8 

48.75     .31 

33.9     1.4 

61.00     .99 

57.0     1.7 

46.21     *61 

20.9  -0.9 

9.35     .99 

9.3    1.7 

Jaljr   7.8 

49.07     .39 

35.4     1.5 

61.30     .30 

58.8     1.8 

46.84     .64 

20.9 +0il 

9.64     .30 

11.0     1.7 

17.8 

49.39  +.39 

37.0  +1.7 

61.61  +.30 

60.6  +1.8 

47.49  +.65 

21.4  +0.7 

9.94  +.30 

12.8 +1.7  < 

27.7 

49.71     .39 

38.7     1.7 

61.91     .30 

62.4     1.7 

48.14     .65 

22.3    1.1 

10.25     .30 

14.5    1.7 

Aug.  6.7 

50.03     .30 

40.5     1.8 

62.21     .99 

64.0     1.6 

48.79     .63 

23.7    1.5 

10.54     M 

16.2    1.6 

16.7 

50.32     .98 

42.3     1.8 

62.49     .27 

65.6     1.5 

49.40     .60 

25.4     1.9 

10.83     .96 

17.7    1.4 

26.7 

50.59     .96 

44.1     1.8 

62.75     .95 

67.0     1.3 

49.99     .56 

27.5    9.9 

11.10     .96 

19.0    1.3 

Sept.  5.6 

50.84  +.93 

45.8  +1.7 

62.99  +.99 

68.2  +1.1 

50.53  +.51 

2i).9  +9.5 

11.34  +.93 

20.2  +1.1 

15.6 

51.06     .90 

47.4     1.6 

63.20     .90 

69.2    0.9 

51.01     .45 

32.6    9.8 

11.56     .91 

21.2    0.8 

25.6 

51.25     .17 

48.9     1.4 

63.38     .17 

70.0    0.7 

51.44     .39 

35.5    3.0 

11.76     .18 

21.9    0.6 

Oct.    5.6 

51.40     .14 

50.3     1.3 

63.53     .14 

70.6     0.5 

51.79     .39 

38.6    3.1 

11.92     .15 

22.4    0.4 1 

15.5 

51.52    .11 

51.5     1.1 

63.65    .11 

70.9     0.3 

52.08     .95 

41.7     3Ji 

12.06     .19 

22.7+0  J 

25.5 

51.62 +.06 

52.6  +1.0 

63.74  +.08 

71.1  +0.1 

52.28  +.17 

44.9  "^3.9 

12.16 +.09 

22.8    0.0 

Nov.  4.5 

51.67     .04 

53.5    0.8 

63.80     .05 

71.0  -0.1 

52.41  +.06 

48.0     3.1 

12.24     .06 

22.8  -0.1 

14.4 

51.70  +.01 

.54.2    0.6 

63.83  +.09 

70.9    0.9 

52.45     .00 

51.1     3.0 

12.29  +.03 

22.6    04 

24.4 

51.70  -.09 

54.7    0.4 

63.83  -.01 

70.6     0.3 

52.41  -.08 

53.9    9.7 

12.30     .00 

22.2    0.4 

Dec.   4.4 

51.67     .05 

55.0     0.3 

63.81     .04 

70.2     0.4 

52.28     .17 

56.5    9.4 

12.29  -.03 

21.8    0.5 

14.4 

51.61  -.07 

55.2  +0.1 

63.76  -.06 

69.7  -0.5 

52.07  -.95 

58.8  +9.1 

12.25  -.05 

21.3-0.5, 

24.3 

51.52     .10 

55.2  -0.1 

63.68    .09 

69.1     0  6 

51.78     .39 

60.7     1.7 

12.19    .oa 

20.7    0.6] 

34.3 

51.41  -.13 

55.0  -0.3 

63.58  -.11 

68.6  -.06 

51.43  -.38 

62.1  +1.1 

12.09  -.10 

20.1  -0.6 
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-  APPABENT  PLACES  FOB  THE  UPPEB  TBAmiT  AT  WASHINGTON. 

y  Ceti. 

a  Ceti. 

48  Cephei  (H.) 

CArietii. 

Meui 
Solftr 
Date. 

Bight 
Aaoenaion. 

DeeHnatios 

Bight 
Ascenaion. 

ISvrtJk. 

Bight 
Asoenaion. 

DedUnatioii 
JTora. 

m^t 

DeolinatioD 
JITortA. 

b     m 

2  37 

+  2  45 

h     m 

2  56 

+  3  38 

h     m 
3    5 

+  77"  18 

h     m 
3    8 

+20  37 

(Dec.30.3) 

s 
26.92  -.09 

24'.0  -0.8 

22.65  -.06 

36.3  -0.7 

64.83 -.58 

71.6  +9.9 

24.88  -.08 

25!7  -0.1 

Jan.    9.3 

26.82    .IJ 

23.3    0.7 

22.55    .11 

35.6    0.7 

64.18    .79 

73.6     1.6 

24.79     .11 

25.6     0.9 

19.2 

26.69    .13 

22.6    0.6 

22.44     .13 

34.9    0.6 

63.40     .89 

75.0    1.1 

24.66    .13 

25.3.  0.3 

29.2 

26.55    .15 

22.0    0.5 

22.30     .15 

34.3    OUl 

62.54     .80 

75.8  +0.6 

24.52    .16 

25.0    0.4 

Feb.   8.2 

26.40     .15 

21.5    0.4 

22.14     .16 

33.8    0.4 

61.63     .99 

76.1     0.0 

24.35    .17 

24.6    0.5 

J  8.2 

26.24  -.15 

21.1  -0.3 

21.98 -.16 

33.4  -0.3 

60.70  -:91 

76.7  -0.6 

24.18 -.17 

24.0  -0.5 

28.2 

26.09    .14 

20.9  -0.9 

21.83    .15 

33.1     0.9 

59.80     .87 

74.8     1.9 

24.01     .17 

23.5    0.6 

Mar.  10.1 

25.96     .19 

20.8    0.0 

21.68     .14 

33.0  -0.1 

58.96    .78 

73.3    1.7 

23.84     .15 

22.9    0.6 

20.1 

25.85    .10 

20.8  +0.1 

21.55     .11 

33.0  +0.1 

58.23     .66 

71.4     9.1 

23.70    .13 

22.2    0.6 

30.1 

25.76     .07 

21.0    0.3 

21.45    .08 

33.2    0.3 

57.63    .58 

69.1     9.4 

23.59    .10 

21.7    0.5 

Apr.   9.1 

25.71  -.03 

21.5  40.5 

21.39 -.04 

33.6  +0.5 

57.19  -.36 

66.6  -9.7 

23.51  -.06 

21.2-0.4 

19.0 

25.71  +.01 

22.1     OJ 

21.36    .00 

34.1     0.7 

56.93  -.17 

63.8    9.8 

23.47  -.01 

20.8    0.3 

29.0 

25.74     .06 

23.0    1.0 

21.38 +.04 

34.9    0.9 

56.86  +.09 

61.0     9.8 

23.49  +.04 

20.6  -0.1 

May   9.0 

25.83    .11 

24.1     1.9 

21.45    .09 

.35.9    1.1 

56.97    .91 

68.3    9.7 

23.55    .09 

20.5  +0.1 

J9.0 

25.96    .15 

25.3    1.4 

21.56    .13 

37.1     1.3 

57.28     .39 

55.6    9.5 

23.66    .13 

20.7    0.3 

28.9 

26.13  +.19 

26.8  +1.5 

21.71  +.17 

38.5  +1.4 

57.76  +.56 

53.2  -9.3 

23.82  -I-.IS 

21.1  +0.5 

June  7.9 

26.33     .93 

28.4     1.7 

21.91     .91 

40.0    1.6 

58.40    .71 

51.1     1.9 

24.02    .99 

21.7    0.7 

17.9 

26.57     .96 

30.2    1.8 

22.14     .94 

41.6    1.7 

59.18     .84 

49.3    1.5 

24.25    .95 

22.5    0.9 

27.8 

26.84     .98 

31.9    1.8 

22.39     .97 

43.4     1.7 

60.08    .95 

48.0    1.1 

24.52    .98 

23.4    1.1 

July  7.8 

27.12    .99 

33.8    1.8 

22.67     .98 

45.1     1.8 

61.07  1.03 

47.1     0.7 

24.81     .30 

24.6    1.9 

17.8 

27.42  +.30 

35.6  +1.8 

22.96  +.99 

46.9  +1.7 

62.14+1.08 

46.7  -0.9 

25.12  +.31 

25.8  +1.3 

27.7 

27.72    .30 

37.3    1.7 

23.26    .30 

•   48.6    1.6 

63.24  1.19 

46.7  +0.3 

25.43    .31 

27.2    J. 4 

Aug.   6.7 

28.01     .99 

38.9    1.5 

23..55    .99 

50.1     1.5 

64.37  1.19 

47.3    0.7 

25.75    .31 

28.6    1.4 

16.7 

28.30     .9t) 

40.3     1.3 

23.84     .98 

51.5    1.3 

65.49  1.11 

48.2     1.9 

26.06    .30 

30.0     1.4 

26.7 

28.57     .96 

41.5    1.1 

24.12     .97 

52.7    1.1 

66.58  1.07 

49.7    1.6 

26.36    .99 

31.4    1.4 

Sept.  5.6 

28.82  +.94 

42.5  +0.9 

24.38  +.95 

53.7  +0.9 

67.63+1.01 

61.5+9.0 

26.64  +.97 

32.7  +1.3 

15.6 

29.05    .99 

43.2    0.6 

24.62    .93 

54.5    0.6 

68.61     .94 

53.7    9.4 

26.90    .95 

33.9    1.9 

25.6 

29.26     .19 

43.7    0.3 

24.84     .91 

55.0    0.4 

69.50    .86 

56.2    9.7 

27.15    .93 

35.  L     1.1 

Oct.    5.6 

29.43    .16 

43.9  +0.1 

25.04     .18 

55.2  +0.1 

70.30    .74 

59.1     9.9 

27.36    .90 

36.1     0.9 

15.5 

29.58    .13 

43.9  -0.1 

25.20    .15 

55.2  -0.1 

70.98    .61 

62.1     3.1 

27.55    .18 

36.9    0.8 

25.5 

29.70  +.10 

43.7  -0.3 

25.34  +.19 

55.0  -0.3 

71.52  +.48 

65.4  +3.3 

27.72  +.15 

37.7  +0.7 

Nov.  4.5 

29.79    .07 

43.2    0.5 

25.45    .09 

54.6    0.5 

71.93    .39 

68.7    3.3 

27.85    .19 

38.3    0.5 

14.4 

29.85    .04 

42.7     0.6 

25.53     .06 

54.0    0.6 

72.17 +.16 

72.1     3.3 

27.95     .09 

38.8    0.4 

24.4 

29.88  +.01 

42.0    0.7 

25.57  +.03 

63.4    0.7 

72.26    .00 

75.4     3.9 

28.02    .05 

39.1     0.3 

Dec.    4.4 

29.88  -.09 

41.3    0.7 

25.59    .00 

52.7    0.7 

72.17 -.17 

78.6    3.1 

28.05  +.01 

39.4    0.7 

14.4 

29.85  -.05 

40.5  -0.8 

25.58  -.03 

51.9-0.7 

71.92 -.34 

81.5  +9.8 

28.05  -.09 

39.5  +0.1 

24.3 

29.79    .07 

39.7    0.8 

25.53    .06 

51.2    0.7 

71.50    .49 

84.2    9.4 

28.02    .05 

39.6    0.0 

34.3 

29.70  -.10 

39.0  -0.7 

25.46  -.09 

50.4  -0.7 

70.93  -.64 

86.4  +9.0 

27.94  -.09 

39.5  -0.1 

320 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Persei. 

e  Eridani. 

6  Persei. 

^Taim. 

Mmui 
Solar 
Ditte. 

* 

Bight 
Asoension. 

Deolinatiou 
North. 

Bight 
Ascensioii. 

Declination 
Souih. 

Bight 
Aaoension. 

Declination 
North. 

Bight 

North. 

h     m 

3  16 

+49  27 

h      m 

3  27 

-  9  50 

b     m 

3  34 

+47  25 

h     m 

3  40 

1 
+23  45 

'(Dec.30.4) 

16.58  -.13 

3l'.'3  +J.9 

s 
36.80  -.07 

40.'8  -1.3 

a 
54.00  -.10 

3l'.'5  +1.9 

s 
46.68  -.05 

1.3.0  +0.1 

ijan.    9.3 

16.43     .17 

32.3    0.9 

36.71     .10 

42.0    1.1 

53.^7     .15 

32.6    0.9 

46.60    .00 

13.1    0.0 

1           19.3 

16.23     .39 

33.0    0.5 

36.59     .13 

43.0     0.9 

53.70     .19 

33.4     0.6 

46.49     .13 

13.0  -0.1  j 

29.3 

16.00     M 

33.3  +0.1 

36.45     .15 

43.8    0.7 

53.48     .93 

33.8  +0.3 

46.35    .15 

12.9    0.9 

Feb.   8.2 

15.74     .87 

33.2  -0.9 

36.28     .17 

44.4    0.4 

53.24     .95 

33.9  -0.1 

46.19    .17 

12.6    0.3 1 

18.2 

15.46  -.87 

32.8  -0.6 

36.11  -.17 

44.7  -0.9 

52.98  -.96 

33.6  -0.4 

46.01  -.18 

12.3-0.4 

28.2 

15.19     .96 

32.0     1.0 

35.94     .17 

44.7  +0.1 

52.72     .96 

3.3.0     0.8 

45.82    .18 

11.8     0.5 

Mar.  10.2 

14.93     .94 

30.8     1.3 

35.77     .16 

44.5     0.3 

52.46     .94 

32.1     1.1 

45.64     .17 

11.3     0.6 

20.1 

14.71     .91 

29.4     1.5 

35.62     .14 

44.0     0.6 

52.23     .91 

30.9     1.3 

45.47     .15 

10.7    0.6* 

30.1 

14.52     .16 

27.8     1.7 

35  49     .11 

43.3     0.9 

52.03     .17 

29.5    1.5 

4.5.33     .19 

10.1     0.6 

Apr.   9.1 

14.39  -.10 

26.1  -1.8 

35.39  -.06 

42.3  +1.1 

51.89  -.19 

27.9  -1.6 

45.23  -.09 

9.5-0.5; 

19.1 

14.32  -.04 

24.3     1.8 

35.33  ...04 

41.1     1.4 

51.80  -.06 

26.3     1.6 

45.16 -.04 

9.0    0.4 

29.0 

14.32  +.03 

22.6    1.7 

35.31     .00 

39  6     1.6 

51.77  +.01 

24.7     1.6 

45.14  f.Ol 

8.6    0.8 

iMay    9.0 

14.38    .10 

20.9     1.6 

35.33  +.05 

37.9     1.8 

51.81     .07 

23.1     1.5 

45.17     .06 

8.4  -0.9 

19.0 

14.51     .16 

19.4     1.4 

35.41     .09 

36.0     1.9 

51.92     .14 

21.7     1.3 

45.25  >  .10 

8.3    0.0 ' 

28.9 

14.71  +.93 

18.1  -I.l 

35.52  +.14 

34.0  +9.1 

52.08  +.19 

20.5  -1.1 

45.38  +.15 

8.4  +0J 

June  7.9 

14.97     .98 

17.1     0.8 

.35.68     .18 

31.9    9.9 

52.31     .95 

19.4    0.9 

45.56     .19 

8.6    0.4 

17.9 

15.28     .33 

16.5    0.5 

35.88     .91 

29.7     9.9 

52.59     .30 

18.7     0.6 

45.77     .93 

9.1    0.6 

27.9 

1.5.63     .37 

16.1  -0.9 

36. 1 1      .94 

27.5    9.9 

52.92     .34 

18.3  -0.3 

46.03     *96 

9.8    0.7; 

July  C.8 

16.01     .40 

16.0  +0.1 

36.36     .96 

25.3     9.1 

53.28     .37 

18.1     0.0 

46.30     .99 

10.6    0.9 

17.8 

16.42  +.49 

16.3  +0.4 

36.63  +.98 

23.3  +1.9 

53.67  +.39 

18.3  +0.3 

46.60  +.31 

11.6+1.0 

27.8 

16.85     .43 

16.9    0.7 

36.92     .99 

21.5     1.7 

54.07     .40 

18.7    0.6 

46.91     .39 

12.6    1.1 1 

Aug.  6.8 

17.28     .43 

17.8     1.0 

37.21     .99 

19.9    1.5 

54.48    .41 

19.5     0.9 

47.23     .39 

13.8    \S 

16.7 

17.70     .49 

19.0     1.3 

37.50     .99 

18.5     1.9 

54.90    .41 

20.4     1.1 

47.55     .39 

15.0    1.9 

26.7 

18.12     .40 

20.4     1.5 

37.78     .98 

17.5     0.9 

55.30     .40 

21.7     1.3 

47.86     .31 

16.2    1.9 

Sept.  5.7 

18.51  +.38 

22.0  +1.7 

38.05  +.96 

16.8  +0.5 

55.69  +.38 

2:^.1  +1.5 

48.17  +.99 

17.4  +1.1 

15.6 

18.88     .36 

23.9    1.9 

38.31     .95 

16.5  +0.1 

56.07     .36 

24.7     1.7 

48.45     J98 

18.5    1.1 

25.6 

19.23     .33 

25.8    9.0 

38.55     .99 

16.5  -0.9 

56.42     .34 

26.4     1.8 

48.72     .96 

19.5    1.9 

(Oct.    5.6 

19.54     .99 

27.9    9.9 

38.76     .90 

16.9     0.6 

56.74     .30 

28.2     1.9 

48.97     .94 

20.5    0.9 

15.6 

19.81     .95 

30.1      9.9 

38.95     .17 

17.6    0.9 

57.03     .97 

30.2     1.9 

49.20     .91 

21.4    0.8 

25.5 

20.04  +.91 

32.3  +9.9 

39.11  +.15 

18.7  -1.1 

57.28  +.93 

:)2.1  +9.0 

49.46  +.18 

22.1  +0.7 

Nov.  4.5 

20.23     .17 

34.5    9.9 

39.24     .19 

19.9     1.3 

57.49     .19 

34.1     9.0 

49.57     .15 

22.8    0.6 

14.5 

20.37     .19 

36.6    9.1 

39.34     .06 

21.2     1.4 

57.66     .14 

36.1     1.9 

49.71     .19 

23.4    0.5 

24.5 

20.47     .07 

38.7     9.0 

39.41     .06 

22.7     1.5 

57.78     .09 

38.0     1.9 

49.81     .00 

23.9    0.5 

Dec.   4.4 

20.51  +.01 

40.6     1.9 

39.44  +.08 

24.3     1.5 

57.85  +.04 

:J9.9     1.8 

49.88     .06 

24.3    0.4 

14.4 

20.49  -.04 

42.4  +1.6 

39.44  -.01 

25.8  -1.4 

57.86  -.01 

41.6+1.6 

49.91  +.01 

24.7+0.8 

24.4 

20.43     .09 

43.9     1.4 

39.41     .06 

27.2     1.3 

57.82    .06 

43.1     1.4 

49.90  -.03 

24.9    OS 

34.4 

20.31  -.14 

45.2  +1.1 

39.35  -.09 

28.4  -1.9 

57.73  -.19 

44.4  +1.1 

49.85  -.07 

25.1  +0.1 
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APPABENT  PLACES  FOB  THE  UPPEB  TBANSIT  AT  WA8HINGT0H. 

CPerMi. 

y  Eridani. 

yTauri. 

tTanri. 

Mean 
Solar 
D»te. 

Bight 
AsceiiBion. 

Deolination 
North, 

Bight 
Asoenaion. 

Deolinatioii 
South. 

Bight 
Aicenrion. 

DecUnatioi) 
North, 

Bight 
Aflcension. 

Dedinatioii 
North. 

h      m 

3  47 

+  31   32' 

h     m 
3  52 

-13*"  49 

h      m 

4  13 

+  15  21 

h      m 

4  22 

+  18  55 

(Dec.30.4) 

2.54  -.05 

46.4  +0.5 

46.00  -.06 

63.8  -J.6 

22.44  -.09 

6.8  -0.9 

8 

1.81  -.09 

37*2  -0.1 

Jan.   9.3 

2.46    .10 

46.8    0.4 

45.93     .09 

65.2     1.3 

22.40    .06 

6.6    0.3 

1.77     .06 

37.1     0.1 

19.3 

2.34     .14 

47.1  +OJI 

45.82     .19 

66.4     1.1 

22.31     .10 

6.3    0.3 

1.69    .10 

37.0    0.1 

29.3 

2.19    .16 

47.2    0.0 

45.68     .15 

67.4     0.8 

22.20    .13 

6.0     0.3 

1.57     .13 

36.8    0.9 

Feb.  8.3 

2.01     .19 

47.1  -0.9 

45.52     .17 

68.1     0,5 

22.05    .16 

5.7     0.3 

1.43     .16 

36.6    0.91 

18.2 

1.82 -.90 

46.8  -0.4 

45.34  -.18 

68.4  -0.9 

21.88  -.17 

5.4  -0.3 

1.26 -.18 

36.4  -0.9 

28.2 

1.61     .90 

46.4     0  5 

45.16     .18 

68.5  +0.1 

21.70     .18 

5.1     0.3 

1.07     .18 

36.1     0.3 

Mar.  10.2 

1.41      .19 

45.7     0.7 

44.98     .18 

68.3    0.4 

21.52    .18 

4.9    0.3 

0.89     .18 

35.8    0.3 

20.2 

1.23    .17 

45.0     0.8 

44.81     .16 

67.8    0.6 

21.35    .16 

4.6     0.9 

0.71     .17 

35.5    0.3 

30.1 

1.07     .14 

44.2     0.9 

44.66     .13 

67.0     0.9 

21.20    .14 

4.4     0.9 

0.55     .15 

35.3    0.3 

Apr.  9.1 

0.95  -.10 

43.3  -0.9 

44.54  -.10 

66.0  +J.9 

21.07 -.11 

4.3  -0.1 

0.42  -.19 

35.0  -0.9 

19.1 

0.87  -.05 

42.4     0.8 

44.45     .06 

64,6     1.5 

20.98     .07 

4.2    0.0 

0.32     .06 

34.8    0.9 

29.0 

0.85    .00 

41.6     0.7 

44.41  -.09 

63.0     1.7 

20.94  -.09 

4.3  +0.1 

0.26  -.03 

34.7  -0.1 

May  9.0 

0.87  +.05 

40.9     0.6 

44.41  +.09 

61.2    1.9 

20.93  +.09 

4.5    0.3 

0.25  +.09 

34.7  +0.1 

19.0 

0.95    .09 

40.3     0.5 

44.46     .07 

59.2    9.1 

20.98    .07 

4.8    0.4 

0.29     .06 

34.8    0.9 

29.0 

1.08 +.16 

40.0  -0.3 

44.55  +.11 

57.0  +9.9 

21.07 +.11 

5.3  +0.6 

0.38  +.11 

35.1  +0.3 

June  7.9 

1.26     .90 

39.8  -0.1 

44.68     .15 

54.7     9.3 

21.21     .16 

6.0     0.7 

0.51     .15 

35.5     0.6 

17.9 

1.48     .94 

39.8  +0.1 

44.86     .19 

52.4     9.3 

21.39     .90 

6.8     0.9 

0  68     .19 

36.1     0.6 

27.9 

1.75     .98 

40.0     0.3 

45.07     .93 

50.1     9.3. 

21.60    .93 

7.7     1.0 

0.90     .93 

36.8    0.8 

July   7.9 

2.04     .30 

40.5     0.6 

45.31     .95 

47.8    9.9 

21.84     .96 

8.8     1.1 

1.14     .95 

37.6    0.9 

17.8 

2.35  +.38 

41.1  +0.7 

45.57  +.97 

45.7  +9.0 

22.11  +.98 

9.9  +1.1 

1.41  +.98 

38.5  +0.9 

27.8 

2.68     .33 

41.9     0.9 

45.85     .98 

43.8     1.8 

22.39    .99 

11.0    1.1 

1.69     .99 

39.5     1.0 

Aug.  6.8 

3.02     .34 

42.8     1.0 

46.14     .99 

42.0    1.5 

22.69     .30 

12.1     1.1 

1.99     .30 

40.5     1.0 

16.7 

3.36     .34 

43.9    1.1 

46.44     .99 

40.7     1.9 

22.99    .30 

13.2    1.1 

2.30     .31 

41.5     1.0 

26.7 

3.70     .33 

45.0     1.9 

46.73     .99 

39.6     0.8 

23.29    .30 

14.3    1.0 

2.60     .30 

42.4     0.9 

Sept.  5.7 

4.02  +.33 

46.2  +1.9 

47.01  +.96 

39.0  +0.5 

23.59  +.99 

15.2  +0.9 

2.90  +.30 

43.3  +0.8 

15.7 

4.33     .30 

47.4     1.9 

47.28     .98 

38.7  +0.1 

23.87     .98 

16.0     0.7 

3.20     .99 

44.1     0.7 

25.6 

4.62     .98 

48.7     1.9 

47.53     .94 

38.8  -0.3 

24.15    .97 

16.6     0.6 

3.48     .98 

44.8     0.6 

Oct.    5.6 

4.89     .96 

49.9     1.9 

47.76     .99 

39.4     0.7 

24.40     .95 

1 7. 1     0.4 

3.75     .96 

•45.3    0.5 

15.6 

5.14     .93 

51.1     1.9 

47.97     .90 

40.3     1.0 

24.64     .93 

17.4     0.3 

4.00     ^ 

45.8    0.3 

25.6 

5^6  +.90 

62.2  +1.1 

48.10 +.17 

41.5-1.3 

24.86  +.90 

17.6  +0.1 

4.23 +.99 

46.1  +0.3 

Nov.  4.5 

5.55     .17 

53.3     1.1 

48.31     .14 

42.9     1.6 

25.05     .18 

17.7     0.0 

4.43     .19 

46.3     0.9 : 

14.5 

5.70     .14 

54.3     1.0 

48.44     .11 

44.6    1.7 

25.22    .15 

17.7  -0.1 

4.61     .16 

46.5    0.1 

24.5 

5.82     .10 

55.3     0.9 

48.53     .08 

46.3     1.8 

25.35    .11 

17.6     0.1 

4.76     .13 

46.6  +0.1 

Dec.   4.4 

5.90     .06 

56.2'    0.8 

48.50  +.04 

48.1     1.8 

25.45     .08 

17.4     0.9 

4.87     .09 

46.6    0.0 1 

1 

14.4 

5.94  +.09 

57.0  +0.7 

48.61     .00 

49.9  -1.7 

25.51  +.04 

17.2  -0.9 

4.94  +.05 

46.6    0.0 

24.4 

5.94  -.03 

57.7     0.6 

48.60  -.03 

51.6     1.6 

25.53     .00 

17.0     0.9 

4.97  +.01 

46.5    0.0, 

34.4 

5  89  -.07 

58.2  +0.5 

48.55  -.07 

53.1  -1.4 

25.52  -.04 

16.7  -0.9 

4.96  -.03 

46.6  -0.1 ' 

21 
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APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Taari. 
CJildebaran,) 

a  Camelopardalii. 

I  AurigaB. 

11  Ononis. 

HeaD 
Solar 
Date. 

Bight 
Aaoenaion. 

Declination 
yorth. 

Right 

DeoUnation 
North. 

Right 
Aeoenaion. 

DeoUnatiov 
North. 

Right 
Aaoension. 

Declination 
North, 

h     m 

4  29 

+  16  16 

h     m 

4  42 

+  66     8 

h      m 

4  49 

+32  59 

h     m 
4  58 

+  15  14 

(Dec.30.4) 

8 

26.91  -.01 

44.9  -0.9 

51.47  -.08 

55.8  +9.4 

8 

39.04  +.01 

4.7  +0.7 

8 

7.47  +.01 

36'.5  -0  J 

Jan.    9.4 

26.88    .05 

44.7     0.9 

51.34     .18 

58.1     9.1 

39.08  -.05 

5.4     0.6 

7.46  -.03 

36.2    0.3 

19.4 

26.80    .09 

44.5    0.9 

51.11     .97 

60.1     1.8 

38.95    .09 

6.0     0.5 

7-41     .07 

36.0    0.9 

29.4 

26.69     .13 

44.8     0.9 

50.79     .35 

61.7     1.4 

38.83    .13 

6.5    0.4 

7.32    .11 

35.7    0.9 

Feb.    8.3 

26.55    .15 

44.0    0.9 

50.41     .41 

68.9    1.0 

38.68    .17 

6.8     0.9 

7.19    .14 

35.5    0.9 

18.3 

26.39  -.17 

43.8  -0.9 

49.97  -.46 

63.7  +0.5 

38.49  -.90 

6.9  +0.1 

7.03  -.17 

35.4  -0.9 

88.2 

26.21     .18 

43.5    0.9 

49.49     .48 

64.0    0.0 

38.89     .91 

6.9  -0.1 

6.85    .18 

35.2     0.9 

Mar.  10.2 

26.02    .18 

43.3    0.9 

49.00     .48 

63.8  -0.4 

38.07     .91 

6.7     0.3 

6.67    .18 

35.0     0.1 

20.2 

25.84    ,17 

43.0    0.9 

48.53     .45 

63.1     0.9 

37.86    .90 

6.4     0.4 

6.48    .18 

34.9    0.1 1 

30.2 

25.68    .15 

48.8    0.9 

48.10     .41 

68.0     1.3 

37.66     .18 

5.9     0.6 

6.31     .16 

34.8  -0.1 

Apr.  9.1 

25.55  -.19 

48.7  -o.l 

47.78  -.34 

60.5  -1.7 

37.49  -.15 

5.3  -0.7 

6.16  -.14 

1 
34.6    0.0  j 

19.1 

25.44     .06 

48.6    0.0 

47.48     .96 

58.7     1.9 

37.36    .11 

4.6    0.7 

6.04     .10 

34.8    0.0 ' 

29.1 

85.38  -.04 

48.6  +0.1 

47.80     .16 

56.6    9.1 

37.87     .06 

3.8    0.7 

5.96     .06 

34.9  +0.1 1 

May   9.1 

25.37  +.01 

48.8    0.9 

47.09  -.06 

54.4     9.3 

37.83  -.01 

3.1      0.7 

5.91  -.09 

35.0    0.9 

19.0 

25.40    .05 

43.1     0.3 

47.07  +.04 

58.1     9.3 

37.85  +.04 

8.4     0.6 

5.98  +.03 

35.3    0.4' 

29.0 

25.48  +,10 

43.5  +0.5 

47.16  +.14 

49.8  -9.9 

37.31  +.09 

1.8-0.5 

5.97  +.0T 

35.8+0.5' 

June  8.0 

25.60    .14 

44.0     0.6 

47.35     .94 

47.6    9.1 

37.43     .14 

1.3    0.4 

6.06     .19 

36.3    0.6! 

17.9 

25.76    .18 

44.7     0.8 

47.64     .33 

45.6     1.9 

37.60     .19 

1.0     0.3 

6.20     .16 

37.0    0.7 

27.9 

25.96    .99 

45.5    0.9 

48.08     .49 

43.7     1.7 

37.80     .93 

0.8  -0.1 

6.38    .19 

37.7     0.8 1 

July   7.9 

26.20    .95 

46.4     1.0 

48.47     .49 

48.2    1.4 

38.05     M 

0.7     0.0 

6.58     .99 

38.6     0.9' 

17.9 

26.46  +.97 

47.4  +1.0 

48.99  +.54 

40.9  -1.1 

:18.33  +.99 

0.8  +0.9 

6.82 +JB 

39.4  +0.9 

27.8 

26.73    .98 

48.4     1.0 

49.56     .59 

40.0     0.8 

38.63     .31 

I.I     0.3 

7.08     .97 

40.4     0.9; 

Aug.  6.8 

27.02    .30 

49.4     1.0 

50.18     .63 

39.4  -0.4 

38.95     .33 

1.4     0.4 

7.36     .96 

41.3     0.9, 

16.8 

27.38    .30 

50.4     1.0 

50.88     .65 

39.1     0.0 

39.89     .34 

1.9     0.5 

7.65     .99 

42.1     0.8  { 

26.8 

27.63     .30 

51.4     0.9 

51.47     .66 

39.2  +0.3 

39.63     .34 

8.5    0.6 

7.94     .30 

42.9    0.7 

1 

Sept.  5.7 

87.98  +.99 

58.8  +0.8 

58.14  +.66 

39.7  +0.6 

39.97  +.34 

3.1  40.7 

8.24  +.30 

1 
43.6  +0  6 

15.7 

88.81     .99 

58.9    0  7 

58.79     .65 

40.5     1.0 

40.30     .33 

3.8    0.7 

8.54     .90 

44.2    0.5 

25.7 

88.50     .98 

53.5    0.5 

53.43     .63 

41.7     1.3 

40.63     .39 

4.5     0.7 

8.83    .98 

44.6    0.3 

Oct.    5.6 

88.76     .96 

54.0     0.4 

54.04     .60 

43.2     1.6 

40.95     .31 

5.3     0.8 

9.11      .97 

44.8  +0.1 

15.6 

89.01     .94 

54.8    0.9 

54.68     .55 

44.9     1.9 

41.85     .99 

6.0     0.8 

9.37     .96 

45.0  -0.1 

25.6 

89.85 +.99 

54.4  +0.1 

5.5.15  +.50 

46.9  +9.1 

41.53  +.97 

6.8  +0.8 

9.62  +.94 

45.0  -0.9 

No?.  4.6 

89.45     .20 

54.5    0.0 

55.63     .44 

49.2    9.4 

41.79     .94 

7.6     0.8 

9.86     .99 

44.8    0.9 

14.5 

89.64     .17 

54.4  -0.1 

56.03     .37 

51.7    UJi 

48.08    .91 

8.4     0.8 

10.06     .19 

44.6    0.3 

24.5 

89.79     .13 

54.3     0.9 

56.36     .98 

54.2    9.6 

48.88    .18 

9.8     0.8 

10.24     .16 

44.3    0.3 

Dec.   4.5 

89  90     .10 

54.1     0.9 

56.60     .19 

56.9    9.7 

48.37     .13 

10.1     0.8 

10.38     .13 

44.0    0.3 

14.5 

89.98  +.06 

53.9  -0.9 

56.74  +.09 

59.6  +9.6 

48.48  +.09 

10.9  +0.8 

10.49  +.09 

43.7  -0.3 

24.4 

.30.08  +.09 

53.7    0.9 

56.78  -.01 

62.8    9.5 

48.55  +.04 

11.7     0.8 

10.56  +.04 

43.4    0.3 

34.4 

30.01  -.09 

53.5  -0.9 

56.78  -.19 

64.6  +9.4 

48.56  -.01 

12.4  +0.7 

10.58    .00 

43.1  -0.3, 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Aarigc 
(CapeUa.) 

fi  Orionii. 

i^Tauri. 

Groombridga  966. 

Right 
AsoeiiBion. 

DeoUnation 
North, 

Bight 
Aacension. 

DecUnaUon 
South, 

Bight 
Aaoenaion. 

North, 

Bight 
Asoonaion. 

North. 

h     m 

5    8 

+45  52 

h     m 

5    9 

o         t 

-  8  19 

h      m 

6  19 

+28  30 

h     m 

5  24 

+74  57 

(Dec.30.4) 

21.74  +.08 

49'!9  +1U5 

s 
7.22  +.01 

70.3  -1.6 

S 

9.82  +.04 

32^3  +0.6 

a 
41.67  -.09 

57'o  +9.9 

Jan.   9.4 

21.73  -.04 

51.3     1.3 

7.21  -.03 

71.8     1.4 

9.84  -.01 

32.7    0.4 

41.46     .18 

59.8    8.7 

19.4 

21.65    .10 

52.6    1.9 

7.15.  .07 

73.2     1.8 

9.80    .06 

33.2    0.4 

41.20     .34 

62.4    8.4 

^.4 

21.52    .16 

53.7     1.0 

7.06     .11 

74.3     1.0 

9.71     .11 

33.5    0.3 

40.78     .48 

64.7    8.1 

Feb.   8.3 

21.34     .90 

54.5    0.7 

6.93     .14 

75.2     0.8 

9.58    .15 

33.9    0.3 

40.24     .60 

66.6    1.7 

18.3 

21.12 -.94 

55.1  +0.4 

6.77  -.17 

75.9  -0.5 

9.42  -.18 

34.1  +0.8 

39.58  -.69 

68.1  +1.S 

28.3 

20.87     .86 

55.4  +0.1 

6.59     .18 

76.3  -0.3 

9.23    .80 

34.2    0.0 

38.85    .75 

69.0    0.7 

Mar.  10.2 

20.61     .98 

55.4  -0.1 

6.40     .19 

76.4     0.0 

9.03    .80 

34.2  -0.1 

38.08    .78 

69.4  +0.1 

20.2 

20.34     .86 

55.1     0.4 

6.21     .18 

76.3  +0.8 

8.82    .80 

34.0    0.8 

37.30     .76 

69.3  -0.4 

30.2 

20.09    .84 

54.5    0.7 

6.03     .17 

76.0    0.5 

8.62    .19 

33.8    0.3 

36.55     .79 

68.6    0.9 

Apr.   9.2 

19.87  -.90 

53.6  -0.9 

5.87  -.15 

75.4  +0.7 

8.45  -.16 

33.5  -0.4 

35.86  -.64 

67.4  -1.4 

19.1 

19.69     .16 

52.6    1.1 

5.74     .19 

74.5    1.0 

8..30    .13 

33.0    0.4 

35.27     JO 

65.8    1.8 

29.1 

19.56     .10 

51.4     1.3 

5.64     .06 

73.4     1.8 

8.20    .08 

32.6    0.4 

34.79     .41 

63.8    9.1 

May   9.1 

19.48  -.04 

50.1     1.3 

5.58  -.04 

72.1     1.4 

8.13  -.04 

32.1     0.4 

34.44     sr 

61 .5    9.4 

19.1 

19.47  +.09 

48.7     1.3 

5.F6     .00 

70.6     1.6 

8.12  +.01 

31.7    0.4 

34.24  -.19 

59.0    9.5 

29.0 

19.52  +.08 

47.4  -  1.3 

5.58  +.05 

68.9  +1.7 

8.15  +.06 

31.3-0.3 

34.20  +.04 

56.5  -9.6 

June  8.0 

19.62    .14 

46.1     1.9 

5.65     .09 

67.1     1.9 

8.23    .11 

31.0    0.8 

34.32     .19 

53.8    9.6 

18.0 

19.79    .19 

45.0     1.1 

5.76     .13 

65.2     1.9 

8.37    .15 

30.8  -0.1 

34.58     .34 

51.3    9.5 

27.9 

20.01     .94 

44.0     0.9 

5.91     .17 

63.2    8.0 

8.54     .19 

30.8    0.0 

34.99     .47 

48.9     9.3 

July  7.9 

20.28    .99 

43.1     0.8 

6.09    .90 

61.2    8.0 

8.75    .88 

30.8  +01 

35.53     .60 

46.6    9.1 

17.9 

20..58  +.39 

42.4  -0.6 

6.30  +.99 

59.3  +1.9 

8.99  +.86 

30.9  +0.9 

36.19  +.71 

44.6-1.8 

27.9 

20.92    .35 

42.0     0.4 

6.54     .94 

57.5    1.7 

9.26    .98 

31.1     0.3 

36.95    .80 

42.9     1.5 

Aug.  6.8 

21.29    .38 

41.7-0.9 

6.79     .96 

55.8     1.5 

9.56    .30 

31.4    0.3 

37.80     .88 

41.5     1.9 

16.8 

21.68    .39 

41.6     0.0 

7.06     .97 

54.4     1.3 

9.86     .31 

31.8     0.4 

38.72    .94 

40.5     0.8 

26.8 

22.07     .40 

41.8+0.9 

7.34     .98 

53.3     1.0 

10.18     .33 

32.1     0.4 

39.68    .98 

39.9-0.5 

Sept.  5.8 

22.48  +.40 

42.1  +0.4 

7.62  +.98 

52.5  +0.6 

10.51  +.38 

32.6  +0.4 

40.68  1.01 

39.6    0.0 

15.7 

22.88    .40 

42.6     0.6 

7.90     .86 

52.0  +0.3 

10.83     .39 

33.0    0.4 

41.70  1.09 

39.8  +0.3 

25.7 

23.28    .39 

43.2    0.7 

8.18     .97 

51.9-0.1 

11.15     .38 

.33.4     0.4 

42.72  1.01 

40.3    0.7 

Oct.    5.7 

23.67     .38 

44.0     0.9 

8.45     .96 

52.2    0.5 

11.47     .31 

33.8     0.4 

4.3.71     .98 

41.3     1.1 

15.6 

24.04     .36 

45.0     1.0 

8.70     .85 

.52.8    0.8 

11.78     .30 

34.2    0.4 

44.67     .98 

42.6    1.5 

25.6 

24.39  +.34 

46.0  +1.1 

8.94  +.83 

53.8  -1.1 

12.07  +.88 

34.5  +0.4 

45.58  +.87 

44.3  +1.0 

Nov.  4.6 

24.71     .31 

47.2     1.3 

9.16     .81 

55.1     1.4 

12.34     .96 

34.9     0.4 

46.40     .78 

46.3    9.9 

14.6 

25.01     .97 

48.6     1.4 

9.37     .18 

56.5     1.5 

12.59     .83 

35.3     0.4 

47.13     .68 

48.7     9.5 

24.5 

25.26    .93 

50.0     1.5 

9.54     .15 

58.2    1.7 

12.80     .80 

35.7    0.4 

47.75     .55 

51.3     9.7 

Dec.   4.5 

25.46     .18 

51.5     1.5 

9.67     .19 

59.9     1.7 

12.99     .16 

36.1     0.4 

48.23     .41 

54.1     9.9 

14.5 

25.61  +.18 

53.0  +1.5 

9.77  +.08 

61.6  -1.7 

1.3.13  +.18 

36.5  +0.5 

48.57  +.96 

57.0  +3.0 

24.5 

25.71  +.06 

54.6    1.5 

9.83  +.04 

63.3     1.7 

13.22     .07 

37.0     0.5 

48.75  +.09 

60.0    9.9 

34.4 

25.74     .00 

56.1  +1.5 

9.85    .00 

64.9  -L6 

13.27  +.08 

87.6  +0.6 

48.76  -.07 

62.9  +9.9 
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APPABENT  PLACES  FOB  THE  UPPER  TEANSIT  AT  WASHINGTON. 

6  Orionis. 

a  Leporis. 

e  Ononis. 

a  Columba. 

Mean 
SoUr 
Date. 

Right 

DeolinatioD 
South. 

Bight 
AacenaioD. 

Declination 
South. 

Right 
Aacenaion. 

Declination 
Souih. 

Right 
Aacenaion. 

Declination 
SouOt. 

h     m 

5  26 

-  d  22 

h      m 

5  27 

O            1 

-17  54 

h     m 

5  30 

O           / 

-  1  16 

h     m 
5  35 

O           i 

-34     7 

(Dec.30.4) 

8 

14.81  +.03 

7r.5  -1.9 

a 
45.69  +.09 

26J  -9.1 

29.57,  +.03 

40.1  -1.3 

34.68    .00 

"          t 
76.9  -9.8 

Jan.    9.4 

14.82  -.01 

72.7     1.1 

45.68  -.03 

28.2     1.9 

29.58  -.01 

41.4     1.9 

34.65  -.05 

81.6     9.6 

]9.4 

14.79     .06 

73.7     1.0 

45.63     .07 

30.0     1.7 

29.55     .05 

42.5     1.0 

34.57     .10 

84.0     9.9 

29.4 

14.71     .JO 

74.6     0.8 

45.54     .11 

31.5     1.4 

29.47     .09 

43.4     0.8 

34.45     .15 

86.1      1.9 

Feb.   8.3 

14.59     .13 

75.3     0.6 

45.40     .15 

32.8    1.1 

29.36     .13 

44.2    0.7 

34.28    .19 

87,8     1.5 

18.3 

14.45  -.16 

75.9  -0.4 

45.24  -.17 

33.7  -0.8 

29.22  -.16 

44.7  -0.5 

34.08  -.99 

89.0  -1.1 

28.3 

14.28     .17 

76.2    0.3 

45.05     .19 

34.3     0.4 

29.05     .17 

45.1     0.3 

33.85    .94 

89.9    0.6 

Mar.  10.3 

14.10     .18 

76.4  -O.l 

44.85     .90 

34.6  -0.1 

28.87     .18 

45.3  -0.1 

33.60     J» 

90.3  -0.9 

20.2 

13.91     .18 

76.4  +0.1 

44.65     .90 

34.5  +0.9 

28.68     .18 

45.3  +0.1 

33.36    .95 

90.2  +0.3 

30.2 

13.73    .17 

76.2    0.3 

44.45     .19 

34.1     0.6 

28.50     .17 

45.1     0.3 

33.11     sa 

89.7    0.7 

Apr.   9.2 

13.57 -.16 

75.8  +0.5 

44.27  -.17 

33.3  +0.9 

28.34  -.15 

44.7  +0.5 

32,89  -.91 

88.7  +1.9 

19.1 

13.43     .13 

75.3    0.6 

44.11     .14 

32.3    1.9 

28.20     .19 

44.1     0.7 

32.68    .18 

87.4     1.5 

29.1 

13.33     .09 

74.6     0.8 

43.99     .11 

31.0     1.5 

28.09     .09 

43.4     0.8 

.32..S2    .15 

85.6     1.9 

May   9.1 

13.26    .05 

73.6     1.0 

43.90     .07 

29.3     1.7 

28.02    .05 

42.4     1.0 

32.39     .11 

83.6    9.9 

19.1 

13.23  -.01 

72.6     1.1 

43.85  -.09 

27.5    9.0 

27.99  -.01 

41.3     1.9 

32.31     .06 

81.2     9.5 

29.0 

13.25  +.04 

71.4  +1.3 

43.85  +.09 

25.4  +9.9 

28.00  +.03 

40.1  +1.3 

32.27  -.01 

78.6  +9.7 

June  8.0 

13.31     .08 

70.0     1.4 

43.89     .06 

23.^    9.3 

28.05     .07 

38.7     1.4 

32.28  +.04 

75.8    9.9 

18.0 

13.41     .19 

68.5     1.5 

43.98     .10 

20.9     9.4 

28.15    .11 

37.2     1.6 

32.34     .06 

72.8    3.0, 

28.0 

13.55     .15 

67.0     1.5 

44.10     .14 

18.5    9.4 

28.28    .15 

35.6     1.6 

32.45    .13 

69.8    3.0 

July  7.9 

13.72  .  .19 

65.4     1.6 

44.20     .18 

16.1     9.3 

28.45    .18 

34.0     1.6 

32.60     .17 

66.9     9.9. 

17.9 

13.92  +.81 

63.9  +1.5 

44.46  +.91 

13.8  +9.9 

28.64  +.91 

32.4  +1.5 

32.79  +.91 

64.1  4«.7' 

27.9 

14.14     .94 

62.4     1.4 

44.68     .93 

11.7     9.0 

28.87     .93 

30.9     1.4 

33.01     .94 

61.4     9.5' 

Aug.  6.8 

14.39     .96 

61.0     1.3 

44.92     .95 

9.7     1.8 

29.1  i     .95 

29.5     1.3 

32.26     .96 

59.1     9.9 

16.8 

14.66     .97 

59.8     1.1 

45.19     .97 

8.1      1.5 

29.37     .97 

28.3     1.1 

33.54     .99 

57.1      1.8 

26.8 

14.93     .98 

58.9     0.9 

45.46     .98 

6.8    1.1 

29.64     .97 

27.3     0.9 

33.84     .30 

55.5     1.3 

1 

Sept.  5.8 

15.21  +.98 

58.1  +0.6 

45.74  +.98 

5.9  +0.7 

29.92  +.98 

26.6  +0.6 

34.14  +.31 

54.4  +0.8  1 

15.7 

15.49     .98 

57.7  +0.3 

46.03     .99 

5.4  +0.3 

30.20     .98 

26.1  +0.3 

34.46     .31 

53.9  +0.3  [ 

25.7 

15.77     .98 

57.5     0.0 

46.32     .98 

5.3  -0.9 

30.48     .98 

26.0    0.0 

34.77     .31 

53.9  -0.3  1 

Oct.    5.7 

16.05     .97 

57.6  -0.3 

46.60     .98 

5.7     0.6 

30.76     .97 

26.2  -0.3 

35.08     .30 

54.5    0.8 

15.7 

16.31     .96 

58.1     0.6 

46.87     .96 

6.6     1.1 

31.03     .96 

26.6     0.6 

35.38     ,99 

55.6     1.4 

25.6 

16.57  +.94 

58.8  -0.8 

47.12  +.95 

7.9  -1.4 

31.28 +.95 

27.4  -0.9 

35.66  +.97 

57.2  -1.8 

Nov.  4.6 

16.80     .93 

59.7     J.0 

47.36     .94 

9.5     1.7 

31.52     .93 

28.3    1.1 

35.92     .94 

59.3    9.9  j 

14.6 

17.02     .90 

60.8    1.9 

47.57     .90 

11.4     9.0 

31.74     .91 

29.5     1.9 

36.15     .91 

61.7    9.6 

24.5 

17.21     .17 

62.1     1.3 

47.75     .17 

13.5    9.9 

31.93     .18 

30.8     1.3 

36.34     .17 

64.4    9.8 

Dec.   4.5 

17.37     .14 

63.4     1,3 

47.90     .13 

15.7     9.3 

32.10     .14 

32.2     1.4 

36.49     .13 

67.3    9.9 

14.5 

17.49  +.10 

64.7  -1.3 

48.01  +.09 

18.0  -9.9 

32.22  +.10 

33.6  -1.4 

36.60  +.08 

70.3  -9,9 

24.5 

17.57     .06 

66.0     1.3 

48.08  +.05 

20.2    9.9 

32.31     .06 

35.0     1.3 

36.66  +.03 

73!2    9.8 

34.4 

17.61  +.09 

67,3  -1.9 

48.10     .00 

22.3  -9.1 

32.35  +.09 

36.3  -IJl 

36.67  -.09 

76.0  -9.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Solar 
Date. 

a  Ononis. 

V  Ononis. 

22  Camelop.  (H.) 

jn  Geminorum. 

Kight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

Bight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Ii      m 

5  49 

+    7  22' 

li     m 

6     1 

+  14  46 

h     m 

6    6 

+69  21 

h     m 

6  16 

+22  34 

(Dec.30.5) 

4.00  +.06 

56.7  -0.9 

8.09  +.07 

42.4  -0.4 

S, 

26.05  +.13 

21.0  +9.7 

s 
8.33  +.10 

5.0    0.0 

Jan.    9.5 

4.09  +.01 

55.9     0.8 

8.14  +.03 

42.0     0.4 

26.11     .00 

23.7     9.6 

8.40  +.04 

5.0  +0.1 

19.4 

4.08  -.03 

55.2    0.6 

8.14  -.09 

41.7     0.3 

26.04  -.13 

26.2     9.5 

8.42  -.01 

5.1      0.9 

29.4 

4.02     .08 

54.6     0.5 

8.09     .07 

41.5     0.9 

25.85     .95 

28.6    9.9 

8.39     .06 

5.3    0.9 

Feb.   8.4 

3.93     .13 

54.1     0.4 

8.00     .11 

41.3  -0.1 

25.55    .35 

30.7     1.9 

8.31     .10 

5.6    0.9 

J  8.4 

3.79  -.15 

53.8  -0.3 

7.88  -.14 

41.3     0.0 

25.15 -.44 

32.5  +1.6 

8.18 -.14 

5.8  +0.9 

28.3 

3.63     .17 

53.6    0.9 

7.72     .17 

41.2     0.0 

24.68    .50 

33.9     1.1 

8.03     .17 

6.0     0.9 

Mar.  10.3 

3.45     .18 

53.5  -O.l 

7.54     .18 

41.2    0.0 

24.14     .54 

34.7    0.6 

7.85    .19 

6.2    0.9 

20.3 

3.27     .18 

53.5    0.0 

7.36     .19 

41.3  +0.1 

23.59     .56 

35.1  +0.1 

7.66    .19 

6.4    0.1 

30.3 

3.09     .17 

53.6  +0.9 

7.17     .18 

41.3    0.1 

23.03    .54 

35.0  -0.4 

7.46     .19 

6.5  +0.1 

Apr.   9.2 

2.92  -.16 

53.8  +0.3 

7.00  -.16 

41.4  +0.1 

22.50  -jw 

34.4  -0.8 

7.27  -.18 

6.5    0.0 

19.2 

2.77     .13 

54.1     0.4 

6  84     .14 

41.6    0.1 

22.02    .44 

33.3     1.3 

7.11     .15 

6.5    0.0 

29.2 

2.66     .10 

54.5    0.5 

6.72     .11 

41.7    0.9 

21.61     .36 

31.9     1.5 

6.97     .19 

6.4  -0.1 

May   9.2 

2.58    .06 

55.0    0.6 

6.63     .07 

42.0    0.3 

21.29     .97 

30.1     1.9 

6.87     .06 

6.4  -0.1 

19.1 

2.54  -.09 

55.7    0.7 

6.58  -.03 

42.3     0.3 

21.07    .17 

28.0     9.9 

6.81  -.04 

6.a    0.0 

29.1 

2.54  +.08 

56.5  +0.8 

6.57  +.09 

42.6  +0.4 

20.96  -.06 

25.7  -9.3 

6.7a    .00 

6.3    0.0 

June  8.1 

2.58     .06 

57.3    0.9 

6.61     .06 

43.1     0.5 

20.96  +.05 

23.3     9.4 

6.82  +.05 

6.2    0.0 

18.0 

2.66    .10 

58.3     1.0 

0.69     .10 

43.6     0.5 

21.07     .17 

20.9    9.4 

6.89     .09 

6.3    0.0 

28.0 

2.79     .14 

59.3     1.0 

6.81     .14 

44.2    0.6 

21.29     .97 

18.6    9.3 

7.00     .13 

6.3  +0.1 

July  8.0 

2.95     .17 

60.4     1.1 

6.96     .17 

44.8    0.6 

21.62     .37 

16.3     9.9 

7.15     .17 

6.5    0.1 

18.0 

3.14  +.90 

61.5+1.1 

7.15  +.90 

45.4  +0.7 

22.03  +.46 

14.1  -9.0 

7.33  +.90 

6.6  +0.9 

27.9 

3.35     .93 

62.6     1.0 

7.36     .93 

46.1     0.6 

22.53     .54 

12.2     1.8 

7.54     .93 

6.8    0.9 

Aug.  0.9 

3.59     .95 

63.6    0.9 

7.00     .95 

46.7    0.6 

23.11     .60 

10.4     1.6 

7.78     .95 

7.0    0.9 

16.9 

3.85     .96 

04.4     0.8 

7.86     .97 

47.3    0.5 

23.74     .66 

9.0    '1.3 

8.04     .97 

7.1     0.1 

26.8 

4.12     .97 

65.2    0.7 

8.13     .98 

47.7     0.4 

24.43     .70 

7.9     1.0 

8.32     .99 

7.3    O.l 

Sept.  5.8 

4.40  +.98 

05.8  +0.5 

8.42  +.99 

48.1  +0.3 

25.15 +.74 

7.0  -0.6 

8.62  +.30 

7.4  +0.1 

15.8 

4.68     .99 

66.1  +0.9 

H.7I     .99 

48.4  +0.9 

25.90     .76 

6.6  -0.3 

8.92     .31 

7.4     0.0 

25.8 

4.97     .98 

66.3    0.0 

9.01      .30 

48.4     0.0 

26.66     .77 

6.5  +0.1 

9.23     .39 

7.3  -0.1 

Oct.    5.7 

5.25*    .98 

66.2  -0.9 

9.30     .99 

48.4  -0.1 

27.43     .76 

6.7     0.4 

9.54     .31 

7.2    0.9 

15.7 

5.53     .97 

65.9    0.4 

9.00     .99 

48.1     0.3 

28.19     .75 

7.3     0.8 

9.85     .31 

7.0     0.9! 
1 

25.7 

5.80  +.96 

05.4  -0.6 

9.88  +.98 

47.8  -0.4 

28.93  +.79 

8.3  +1.9 

10.16  +.30 

6.8  -0.9 

Nov.   4.7 

0.06      .95 

64.7    0.7 

10.16     .97 

47.3     0.3 

29.62     .67 

9.7     1.5 

10.46     .99 

6.5    0.3 

14.6 

6.30     .93 

63.9-    0.9 

10.41     .95 

46.8     0.6 

30.26     .61 

11.4     1.8 

10.74     .97 

6.2    0.3' 

i          24.6 

6.52    .90 

62.9    0.9 

10.65     .29 

46.2    0.6 

30.83     .53 

13.3     9.1 

11.00     .94 

6.0    0.9 

Dec.    4.6 

1 

6,70    .17 

62.0     1.0 

10.85     .19 

45.6    0.6 

31.32     .43 

15.6    9.4 

11.22     .91 

5.7     0.9 

1 

14.5 

6.85  +.13 

61.0  -0.9 

11.02 +.15 

45.1  -0.5 

31.70  +.33 

18.1  +9.6 

11.42  +.17 

1 
5.6  -0.1 

24.5 

6.96     .09 

60.1     0.9 

11.15     .11 

44.6     0.5 

31.97     .91 

20.7    9.7 

11.57     .13 

5.6    0.0 

1          34.5 

7.03  +.05 

59.3  -0.8 

11.23 +.06 

1     44.2  -0.4 

32.12 +.08 

23.4  +9.7 

11.67 +.08 

5.6    0.0; 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Meui 
Solar 
Date. 

a  Argai. 
{Canapus.) 

y  Geminonnn. 

a  Canii  Majorii. 

eCanii] 

llajoria. 

Right 
Ascenaloii. 

DecUnatiov 
South, 

Bight 
Ascenaioii. 

Dedination 
North. 

Bight 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

South. 

h     m 

6  21 

O          1 

-52  37 

h     m 

6  31 

+  16  29 

h     m 

6  40 

-16  33 

h     m 

6  54 

O           i 

-28  49 

(Deo.30.5) 

8 

28.78  +.09 

73.'l  -3.5 

11.86 +.11 

32.0  -0.4 

a 
11.17 +.09 

52'8  -9.4 

12.35  +.09 

16.4  -9.9 

Jan.    9.5 

28.76  -.06 

76.5    3.3 

11.94     .06 

31.6     0.3 

11.24  +.04 

55.1     9Ji 

12.41  +.04 

19.2    9.8 

19.4 

28.66    .13 

79.6     3.0 

11.97  +.01 

31.4     0.9 

11.25 -.01 

57.2    9.0 

12.43  -.01 

21.9     9.6 

29.4 

28.50     .19 

82.5    9.7 

11.96 -.04 

31.2-0.1 

11.22     .06 

59.1     1.8 

12.39     .07 

24.4     9.3 

Feb.   8.4 

28.28    .S5 

84.9    9.9 

11.89     .09 

31.2    0.0 

11.14     .10 

60.7     1.5 

12.30     .11 

26.5     9.0 

18.4 

28.00  -.30 

87.0  -1.8 

11.78 -.13 

31.2  +0.1 

11.01  -.14 

62.1  -1.9 

12.16  -.15 

28.3  -1^ 

28.3 

27.68    .33 

88.5    1.3 

11.64     .16 

31.3    O.l 

10.86     .17 

63.1     0.9 

11.99    .19 

29.8     1.3 

Mar.  10.3 

27.34     .35 

89.5     0.8 

11.47     .18 

31.4     0.1 

10.68     .19 

63.7    0.5 

11.79     .91 

30.8    0.8 

20.3 

26.98    .36 

90.0  -0.3 

11.29     .19 

31.5    O.l 

10.48     .90 

64.2  -0.9 

11.57     .99 

31.4  -0.4 

30.3 

26.61     .38 

90.0  +0.3 

11.10     .18 

31.7    0.1 

10.28    .90 

64.2  +0.1 

11.34    .93 

31.6     0.0 

Apr.   9.2 

26.26  -.34 

89.5  +0.8 

10.92  -.17 

31.8+0.9 

10.09  -.19 

64.0  +0.4 

11.12 -.98 

31.5+6.4 

19.2 

25.92     .39 

88.4     1.3 

10.75     .15 

32.0     0.9 

9.91     .17 

63.4    0.7 

10.91      .90 

30.9     0.8 

29.2 

25.62     .98 

86,9    1.7 

10.61     .19 

32.2     0.9 

9.75     .15 

62.5    1.0 

10.72     .18 

29.9     1.9 

May   9.2 

25.36     .94 

85.0    9.9 

10.51     .09 

32.4     0.9 

9.61     .11 

61.3    1.3 

10.55     .15 

28.5     1.5 

19.1 

25.15     .18 

82.6    9.5 

10.44     .05 

32.6    0.9 

9.52     .08 

59.9    ]J> 

10.42    .11 

26.9     1.8 

29.1 

25.00  -.13 

79.9  +9.8 

10.40  -.01 

32.8  +0.3 

9.46  -.04 

58.2  +1.7 

10.33  -.07 

24.9  +9.1 

June  8.1 

24.90     .07 

77.0    3.1 

10.41  +.03 

33.1     0.3 

9.44     .00 

56.4     1.9 

10.27  -.03 

22.7    9.3 

18.0 

24.86  -.01 

73.8    3.9 

10.47     .07 

33.5    0.4 

9.45  +.04 

54.4    9.0 

10.26  +.01 

20.2    9.* 

28.0 

24.88  +.05 

70.5    3.3 

10.56     .11 

33.9     0.4 

9.51     .06 

52.3    9.1 

10.29    .05 

17.7     9.6 

July  8.0 

24.96     .11 

67.2    3.3 

10.69     .15 

34.3    0.4 

9.60     .11 

50.2    9.1 

10.36    .09 

15.1     9.6 

18.0 

25.11  +.17 

63.9  +3.9 

10.85  +.18 

34.7  +0.4 

9.73  +.14 

48.0  +9.1 

10.47  +.13 

12.4  +9.6 

27.9 

25.30     .99 

60.8    3.0 

11.04     .91 

35.2    0.4 

9.89     .17 

46.0    9.0 

10.62    .16 

9.9     9.5 

Aug.  6.9 

25.55     .97 

57.9     9.7 

11.26     .93 

35.6     0.4 

10.08     .90 

44.1     1.8 

10.79     .19 

7.5     9.3 

16.9 

25.84     .31 

55.4     9.3 

11.50     .95 

35.9     0.3 

10.30     .93 

42.4     1.5 

11.00     .99 

5.3    9.0 

26.8 

26.17     .35 

53.3     1.9 

11.76     .97 

36.2     0.9 

10.53     .95 

41.1     1.9 

11.24     .95 

3.5     1.6 

Sept.  5.8 

26.53  +.37 

51.7  +1.3 

12.04  +.98 

36.3  +0.1 

10.79  +.96 

40.0  +0.8 

11.50  +.97 

2.1  +1.9 

15.8 

26.92     .39 

50.7     0.7 

12.32     .99 

36.4     0.0 

11.06     .97 

39.4  +0.4 

11.77     .98 

I.I     0.7 

25.8 

27.32     .40 

50.3  +0.1 

12.62     .30 

36.3  -0.9 

11.34     .98 

39.1     0.0 

12.07     .30 

0.7  +0.9 

Oct.    5.7 

27.73     .40 

50.5  -0.6 

12.92     .30 

36.0     0.3 

11.62     .99 

39.4  -0.4 

12.37     .81 

0.7  -0.9 

15.7 

28.13     .39 

51.4     1.9 

13.22     .30 

35.7     0.4 

11.91     .99 

40.0     0.9 

12.68     .31 

1.3     0.8 

25.7 

28.51  +.37 

52.9  -1.8 

13.52  +.30 

35.2  -0.6 

12.20  +.98 

41.1  -1.3 

12.99  +.30 

2.4  -1.4 

Nov.  4.7 

28.87     .34 

54.9    9.3 

13.81     .99 

34.6    0.6 

12.48     .97 

42.6     1.6 

13.29     .99 

4.0     1.8 

14.6 

29.20     .30 

57.5     9.8 

14.09     .97 

34.0     0.6 

12.74     .25 

44.4     1.9 

13.57     .97 

6.1     9.9 

24.6 

29.47     .95 

60.5     3.1 

14.35     .95 

33.4     0.6 

12.99     .93 

46.5    9.9 

13.83     .95 

8.5    9.5 

Dec.   4.6 

29.70     .19 

63.7     3.3 

14.59     .99 

32.8     0.6 

13.20     .90 

48.8    9.3 

14.06     .91 

ll.l      9.8 

14.5 

29.86  +.13 

67.1  -3.6 

14.79  +.18 

32.2  -0.5 

13.38 +.16 

51.2-9.4 

14.26 +.17 

14.0  -9.9 

24.5 

29.95  +.06 

70.6     3.5 

14.95     .14 

31.7     0.5 

13.52     .19 

53.6     9.4 

14.41     .19 

16.9     9.9 

34.5 

29.98  -.09 

74.1  -3.4 

15.06  +.09 

31.3-0.4 

13.62  +.07 

55.9  -9.3 

14.51  +.08 

19.8  -a.8 

FIXED  STARS,   1887. 


327 


APPABENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Ill 

d  Can  is 

ftfajoris. 

6  Geminoniin. 

Piazzi 

Tii.  67. 

a*  GemiBorum. 
(JCastor,) 

Bight 
Asoensioii. 

Declination 
South. 

Bight 
Ascension. 

Declination 
JfortA. 

Bight 
Ascension. 

Declination 

Bight 
Aacension. 

Declination 

h     ID 

7    3 

O            1 

«26  12 

h     m 

7  13 

+22  ll' 

h      m 

7  19 

+68  41 

Ii      in 

7  27 

+32    7 

(Dec.30.5) 

a 
48.98  +.10 

59.0  -«.8 

23^24  +.16 

12'4  -0.9 

9.23  +.39 

30.7  +9.4 

24.21  +.18 

57'4  -•0.4 

jjan.   9.5 

49.06  +.05 

61.8    9.7 

23.37     .10 

12.2    0.0 

9.49     .19 

33.2    9.6 

24.37    .13 

57.9     0.6 

J9.5 

49.08    .00 

64.4     9.5 

23.44  +.06 

12.3  +0.1 

9.62  +.07 

35.8    9.6 

24.46    .07 

58.5     0.7 

29.5 

49.06  -.05 

66.8    9.3 

23.47    .00 

12.4    0.9 

9.62  -.06 

38.5    9.6 

24.51  +.01 

59.3     0.8 

Feb.   8.4 

48,98    .10 

68.9    9.0 

23.44  -.05 

12.7    0.3 

9.50    .18 

41.0     9.4 

24.49  -.05 

60.1     0.8 

18.4 

48.86  -.14 

70.7  -1.6 

2:5.36  -.10 

13.1  +0.4 

9.25  -.99 

43.4  +9.9 

24.41  -.10 

61.0  +0.9 

38.4 

48.70     .17 

72.2     1.9 

23.24     .14 

13.4     0.4 

8.91     .38 

45.4     1.9 

24.29    .14 

61.8    0.8 

Mar.  10.3 

48.52    .90 

73.2    0.9 

23.09    .16 

13.8    0.4 

8.49    .45 

47.1     1.5 

24.14     .17 

62.6    0.7 

20.3 

48.31     .91 

73.9     0.5 

22.91     .18 

14.2     0.4 

8.00     .50 

48.4     1.0 

2.3.95    .19 

63.3    0.6 

30.3 

48.09    .99 

74.1  -0.1 

22.72    .19 

14.6     0.3 

7.48     .59 

49.2     0.6 

23.75    .90 

63.8    0.6 

Apr.  9.3 

47.88  -.91 

74.0  +0.3 

22..'>3  -.18 

14.9  +0.3 

6.95  -.59 

49.5  +0.1 

23.54  -.90 

64.2  +0.3 

J  9.2 

47.67    .90 

73.5    0.7 

22.36    .17 

15.1     0.9 

6.44     .49 

49.3  -0.4 

23.34     .10 

64.5  +0.1 

29.2 

47.48    .1? 

72.7     1.0 

22.20     .15 

15.3     0.1 

5.97     .45 

48.7     0.9 

23.16     .17 

64.5    0.0 

Maj   9.2 

47.32    .15 

71.4     1.4 

22.06    .19 

15.4  +0.1 

5.55     .38 

47.6     1.3 

23.01     .14 

64.4 -OJi 

J9.i 

47.19     .11 

69.9     1.7 

21.96     .08 

15.4     0.0 

5.20     .30 

46.1     1.6 

22.89     .10 

64.2    0.3 

29.1 

47.10 -.08 

68.0  +9.0 

21.90 -.04 

15.5     0.0 

4.94  -.91 

44.3  -1.9 

22.81  -.06 

63.8  -0.4 

Jiiiiti  8.1 

47.04  -.04 

65.9    9.9 

21.87 -.01 

15.5     0.0 

4.78     .11 

42.2    9.9 

22.76  -.09 

63.4    0.6 

18.1 

47.02     .00 

63.7    9.4 

21.89 +.03 

15.5     0.0 

4.71  -.01 

39.9    9.4 

22.76  +.09 

62.9    0.6 

28.0 

47.05  +.04 

61.2    9.5 

21.94     .07 

15.4     0.0 

4.75  +.09 

37.5    9.5 

22.81     .06 

62.3    0.6 

Jul/   8.0 

47.11     .08 

58.7     9.5 

22.04     .11 

15.4     0.0 

4.88     .18 

35.0     9.6 

22.89     .10 

61.6    0.7 

18.0 

47.21  +.19 

56.2  +9.5 

22.16 +.14 

15.4  -0.1 

5.11  +.98 

32.5  -9.5 

23.02  +.14 

60.9  -0.7 

28.0 

47.35     .15 

5:^.8    9.4 

22.33     .17 

15.3    0.1 

5.44     .36 

30.0     9.4 

23.17     .18 

60.2    0.7 

Aug.  6.9 

47.51     .18 

51.5    9.9 

22.52    .90 

15.2    0.1 

5.85     .44 

27.7     9.3 

23.37     .91 

59.5    0.7 

16.9 

47.71     .91 

49.4     1.9 

22.73     .93 

15.1     0.9 

6.33     .59 

25.4    9.1 

23.59     .94 

58.8    0.8 

26.9 

47.94     .94 

47.6     1.6 

22.97     .95 

14.9     0.9 

6.87     .58 

23.4     1.9 

23.84     .96 

58.0    0.7 

8«pt.  5.9 

48.19  +.96 

46.2  +1.9 

23.23  +.97 

14.6  -0.3 

7.48  +.63 

21.6  -1.6 

24.11  +.£8 

57.3  -0.7 

15.8 

48.45     .98 

45.3    0.7 

2:i.5I     .90 

14.2     0.4 

8.14     .68 

20.1     1.4 

24.41     .30 

56.5    0.8 

25.8 

48.74     .99 

44.8  +0.9 

23.81     .30 

13.8     0.5 

8.85     .79 

18.9     1.0 

24.73     .39 

55.8    0.8 

Oct.    5.8 

49.04     .30 

44.8  -0.3 

24.12    .31 

1.3.3     0.6 

9.58    .74 

18.0     0.7 

25.06     .34 

55.0    0.7 

15.7 

49.34     .30 

45.4     0.8 

24.43     .39 

12.6     0.6 

10.33     .75 

17.5  -0.3 

25.40     .35 

54.3    0.7 

25.7 

49.65  +.30 

46.4  -1.3 

24.75  +.39 

12.0  -0.7 

11.09  +.75 

17.4  +0.1 

25.75  +.35 

53.6  -0.6 

Nov.  4.7, 

49.95     .99 

47.9     1.7 

25.07     .39 

11.3     0.7 

11.83      .74 

17.6    0.5 

26.10     .35 

53.0    0.5 

14.7 

50.23     .98 

49.9    9.1 

25.38     .31 

10.6    0.7 

12.56    .70 

18.3     0.9 

26.44     .34 

52.6    0.4 

24.6 

50.50     .95 

52.2    9.4 

25.68     .99 

10.0     0.6 

13.24     .65 

19.4     1.3 

26.78     .39 

52.2     0.3 

Dec.    4.6 

50.74     .99 

54.8    9.6 

25.96     .96 

9.4     0.5 

13.86     .58 

20.9    1.7 

27.09     .30 

52.0  -O.l 

14.6 

50.94  +.18 

57.5 -«  8 

26.21  +.93 

9.0  -0.4 

14.41  +.50 

22.8  +9.0 

27.37  +.96 

52.0  +0.1 

24.6 

51.10     .14 

60.3    9.8 

26.41     .19 

8.0    0.3 

14.86     .39 

24.9    9.3 

27.61     .99 

52.2    0.9 

34.5 

61.21  +.09 

63.1  -9.8 

26.58  +.14 

8.5  -0.1 

15.19 +.97 

27.3  +9  6 

27.80  +.17 

62.6  +0.4 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Dftte. 

a  Canis  Minoris. 
{Procyon,) 

B  Geminorum. 
(PoUux.) 

0  Geminorum. 

3UriiBMajor»(H.) 

Right 

Declination 
North. 

Bight 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

h     m 

7  33 

O           1 

+  5  30 

h     m 

7  38 

+28    17 

h     m 

7  46 

o          t 

+27     3 

h     m 

8     1 

+  68  47 

(Dec.30.5) 

23.98  +.15 

42.3  -1.3 

s 
24.80  +.19 

It 
4.3.4  +0.1 

s 
35.60  +.19 

16.6  -0.1 

S 

35.44  +.49 

65.8  +9.1 

Jan.    9.5 

24.11     .11 

41.1     1.9 

24.96     .13 

43.6    0.3 

35.77     .14 

16.7  +0.9 

35.80     .30 

68.1      9.4 

19.5 

24.20     .06 

40.0     1.0 

25.07     .08 

43.9    0.4 

35.68     .09 

16.9     0.3 

36.04     .18 

70.6    9.6 

29.5 

24.23  +.01 

39.1     0.8 

25.12 +.09 

44.4     0.6 

35.94  +.03 

17.3     0.5 

36.16 +.05 

73.2    9.7 

Feb.    8.4 

24.22  -.04 

38.4     0.6 

25.11  -.03 

45.1     0.7 

35.95  -.02 

17.9     0.6 

36.14  -.08 

75.9    9.6 

18.4 

24.15  -.08 

37.8  -0.4 

25.05  -.08 

45.8  +0.7 

35.90  -.07 

18.5  +0.7 

36.00  -.90 

78.5  +9.5  i 

28.4 

24.05     .12 

37.5     0.3 

?4.95     .13 

46.5    0.7 

35.80     .19 

19.2    0.7 

35.74     .31 

80.9    9.3, 

Mar.  10.3 

23.92     .15 

37.3  -0.1 

24.80     .16 

47.2    0.7 

.35.66     .15 

19.9    0.7 

35.39     .39 

83.0    1.9 

20.3 

23.76     .17 

37.3     0.0 

24.63     .18 

47.8     0.6 

35.50     .17 

20.6     0.6 

34.96     .46 

84.7     \Jb 

30.3 

23.59     .17 

37.3  +0.1 

24.44     .19 

48.4     0.5 

35.31     .19 

21.2    0.5 

34.48     .50 

86.0    1.1 

Apr.  9.3 

23.41  -.17 

37.6  +0.3 

24.24  -.19 

48.9  +0.4 

35.12 -.19 

21.6  +0.4 

33.96  -.69 

86.9  +0.6 

19.2 

23.24     .16 

37.9     0.4 

24.05     .18 

49.2    0.3 

34.93     .18 

22.0     0.3 

.33.44     .51 

87.2  +0.1 

29.2 

23.08    .15 

38.3    0.5 

23.87     .16 

49.3  +0.1 

34.76     .16 

22.3    0.9 

32.94     .48 

87.1  -0.4 

May    9.2 

22.95    .19 

38.8    0.5 

23.72     .14 

49.4     0.0 

.34.61     .14 

22.4  +0.1 

32.48     .43 

86.5    0.8 

19.2 

22.84     .09 

39.4     0.6 

2.3.60     .11 

49.3  -0.1 

34.48     .10 

22.4     0.0 

32.07     .37 

85.5  '  1.3  1 

1 

29.1 

22.77  -.06 

40.0  +0.7 

23.51  -.07 

49.2  -0.9 

34.39  -.07 

22.3  -0.1 

31.74  -.99 

1 
84.0  -1.6 

June  8.1 

22.72  -.03 

40.8    0.8 

23.46  -.03 

48.9    0.3 

34.34  -.03 

22.1     0.9 

31.48     .91 

82.2    9.0  i 

18.1 

22.71  +.01 

41.6     0.8 

23.45  +.01 

48.6    0.4 

34.33     .00 

21.9    0.3 

31.32     .19 

60.1     9.9  1 

28.0 

22.74     .04 

42.4     0.8 

23.48     .05 

48.2    0.4 

34.35  +.04 

21.5    0.3 

31.25 -.09 

77.7    9.4 

July   8.0 

22.80     .08 

43.3     0.8 

23.55     .09 

47.8    0.5 

34.41     .08 

21.2    0.4 

31.28  +.08 

75.2    9.6 

18.0 

22.90 +.11 

44.1  +0.8 

23.66  +.13 

47.3  -0.5 

34.51  +.12 

20.8  -0.4 

31.40 +.17 

72.6  -9.8 ' 

28.0 

23.03     .14 

44.9    0.8 

23.80     .16 

46.8    0.5 

34.65     .15 

20.3    0.4 

31.62     .96 

69.9    9.6  j 

Aug.  6.9 

23.18    .17 

45.6    0.7 

23.98     .19 

46.2     0.6 

34.81     .18 

19.8    0.5 

31.92     .34 

67.3    9.6' 

16.9 

23.36     .19 

46.2    0.5 

24.18     .22 

45.6     0.6 

35.01     .91 

19.2    0.5 

32.31     .49 

64.7    9J> 

26.9 

23.56     .91 

46.7    0.4 

■ 

24.41     .25 

45.0     0.7 

35.23     .93 

18.6    0.6 

32.77     .60 

62.3    9.4; 

Sept.  5.9 

23.79  +.23 

46.9  +0.2 

24.67  +.27 

44.3  -0.7 

35.47  +.96 

17.9  -0.7 

33.30  +.56 

60.0  -9.9  J 

15.8 

24.03     .95 

47.0  -0.1 

24.94     .29 

43.6     0.8 

35.74     .98 

17.2    0.7 

33.89     .69 

57.9    1.9' 

25.8 

24.30     .27 

46.8    0.3 

25.24     .31 

42.8    0.8 

.36.03     .30 

16.3     0.8 

34.54     .67 

56.1     1.7 

Oct.    5.8 

24.57     .28 

46.4     0.6 

25.56     .32 

42.0     0.8 

36.34     .39 

15.5     0.8 

35.24     .71 

54.6    1.8, 

15.7 

24.86     .29 

4.5.7     0.8 

25.88     .33 

41.2    0.8 

36.67     .33 

14.6     0.8 

35.97     .74 

53.4    1.0 

25.7 

25.16 +.30 

44.8  -1.0 

26.22  +.34 

40.4  -0.8 

37.00  +.34 

13.8  -0.9 

36.72  +.76 

52.6  -0.6 

Nov.  4.7 

25.45     .30 

43.6     1.9 

26.56     .34 

39.7     0.7 

37.34     .34 

12.9     0.9 

37.48     .76 

52.3  -0.2 

14.7 

25.75     .29 

42.4     1.4 

26.90     .33 

38.9     0.6 

37.68     .33 

12.1     0.8 

38.24     .74 

52.3  +0.9 

24.6 

26.03     .28 

41.0     1.4 

27.22     .32 

38.4     0.5 

38.00     .32 

11.4     0.7 

38.97     .71 

52.8    0.7 

Deo.   4.6 

26.30     .25 

39.5     1.5 

27.53     .29 

37.9     0.4 

38.31     .30 

10.9     0.6 

39.66     .66 

53.8    l.«! 

1 

14.6 

26.54  +.22 

38.0  -1.4 

27.81  +.98 

37.6  -0  9 

38.60  +.96 

10.5  -0.5 

40.29  +.58 

55.2  +1.6 

24.6 

26.74     .18 

36.7     1.3 

28.05     .99 

37.5    0.0 

38.84     .93 

10.3     0.3 

40.83     .49 

57.0    1.9 1 

34.5 

26.91  +.14 

35.3  -1.2 

28.24  +.17 

37.6  +0.9 

39.05  +.18 

10.2  -0.1 

41.27  +.38 

59.1  +«.3| 

FIXED  STARS,   1887. 


329 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ISArgni  (i) 

17  Cancri. 

e  Hydrn. 

iUrsa 

Majorii. 

Meftn 
SolAT 
Date. 

Right 
Ascension. 

DeoUnstion 
South. 

Right 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

8    2 

-23  58 

b     m 
8  26 

+20  49 

h      m 

8  40 

O            1 

+  6  49 

h      m 

8  51 

+48  28 

(Dec.30.6) 

S 

45.00  +.17 

48.6  -9.8 

s 
11.04 +.99 

17.9  -0.6 

8 

48.12  +.29 

50.8  -1.4 

s 
28.64  +.33 

50.9  +0.8 

Jan.   9.5 

45.14     .19 

51.4     9.8 

11.24     .18 

17.4     0.4 

48.32    .17 

49.5    1.3 

28.91     .96 

51.9     1.1 

19.5 

45.23     .07 

54.1     9.6 

11.39     .19 

17.1  -0.1 

48.47     .13 

48.3     1.1 

29.16     .90 

53.1     1.4 

29.5 

45.27  +.01 

56.7     9.4 

11.49     .07 

17.1     0.0 

48.57     .08 

47.4     0.8 

29..32     .19 

54.7     1.6 

Feb.    8.5 

45.26  -.04 

59.0     9.9 

11.54  +.09 

17.2  +0.9 

48.62  +.03 

46.6     0.6 

29.41  +.05 

56.4     1.8 

18.4 

45.20  -.08 

61.0  -1.9 

11.53  -.09 

17.6  +0.4 

48.62  -.09 

46.1  -0.4 

29.42  -.09 

58.3  +1.9 

28.4 

45.09     .19 

62.7     1.6 

11.47     .08 

18.0     0.5 

48.58     .06 

45.8  -0.9 

29.37     .09 

60.2     1.9 

Mar.  10.4 

44.95     .16 

64.1     1.9 

11.37     .19 

18.6     0.6 

48.49     .10 

45.6    0.0 

29.25     .14 

62.0    1.8 

20.4 

44.78     .18 

65.1     0.0 

11.24     .15 

19.1     0.6 

48.38     .13 

45.7  +0.1 

29.08    .19 

6.3.7     1.6 

30.3 

44.59     .19 

65.8     0.5 

11.08     .16 

19.7     0.6 

48.24     .15 

45.8    0.9 

28.87     .99 

65.2    1.4 

Apr.   9.3 

44.39  -.90 

66.*!  -0.1 

10.91  -.17 

20.3  +0.6 

48.08  -.16 

46.1  +0.3 

28.63  -.94 

66.4  +1.1 

19.3 

44.19     .19 

66.0  +0.9 

10.74     .17 

20.8    0.5 

47.92     .16 

46.5    0.4 

28.38     .95 

67.4    0.8 

29.3 

44.00     .18 

65.6     0.6 

10.57     .16 

21.3    0.4 

47.76     .15 

46.9    0.5 

28.13     .95 

68.0    0.4 

May    9.2 

43.83     .16 

64.9     0.0 

10.42     .14 

21.7    0.3 

47.62    .14 

47.5    0.5 

27.89     .93 

68.2  +0.1 

19.2 

43.68     .14 

63.8    1.9 

10.28     .19 

22.0    0.3 

47.49'   .19 

48.0    0.6 

27.67    .90 

68.1  -0.3 

29.2 

43.55  -.11 

62.4  +1.5 

10.18 -.09 

22.2  +0.9 

47.38  -.09 

48.7  +0.6 

27.48  -.17 

67.7  -0.6 

June  8.1 

43.46     .08 

60.7     1.8 

10.10     .06 

22.4  +0.1 

47.30     .07 

-49.3    0.7 

27.33     .13 

67.0     0.9 

18.1 

43.40     .04 

58.8    9.0 

10.06  -.03 

22.5    0.0 

47.25     .04 

50.0    0.7 

27.22    .09 

65.9     I.l 

28.1 

43.37  -.01 

56.8    9.1 

10.05  +.01 

22.5    0.0 

47.22  -.01 

50.7    0.7 

27.16 -.04 

64.7     1.4 

July   8.1 

43.38  +.09 

54.6    9.9 

10.07     .04 

22.4  -0.1 

47.23  +.09 

51.3     0.6 

27.14     .00 

63.2     1.6 

18.0 

43.42  +.06 

52.3  +9.3 

10.12 +.07 

22.3  -0.9 

47.26  +.05 

52.0  +0.5 

27.16  +.05 

61.5-1.7 

28.0 

43.50     .09 

50.0    9.9 

10.21     .10 

22.1     0.3 

47.33     .08 

52.5    0.5 

27.23     .09 

59.7     1.9 

Aug.  7.0 

43.61     .13 

47.9     9.1 

10.33     .13 

21.8    0.3 

47.42     .11 

53.0    0.4 

27.35     .14 

57.8    9.0 

17.0 

43.76     .16 

45.8     1.9 

10.48     .16 

21.4    0.4 

47.54     .13 

53.4     0.3 

27.51     .18 

55.8    9.0 

26.9 

43.93     .19 

44.1     1.6 

10.65     .19 

20.9     0.6 

47  69     .16 

53.6  +0.1 

27.72     .99 

5.3.7     9.1 

Sept.  5.9 

44.13  +.99 

42.6  +1.3 

10.85  +.93 

20.3  -0.7 

47.86  +.19 

53.6  -0.1 

27.06  +.96 

51.6-9.0 

1.5.9 

44.36     .94 

41.5    0.9 

11.08     .94 

19.5    0.8 

48.06     .91 

53.5    0.3 

28.24     .30 

49.6     9.0 

25.8 

44.02     .97 

40.8  +0.5 

\\:M     .96 

18.6    0.9 

48.29     .94 

53.1     0.5 

28.56     .34 

47.6     1.9 

Oct.    5.8 

44.89     .98 

40.5    0.0 

11.61      .99 

17.7     1.0 

48.54     .96 

52.4     0.7 

28.92     .37 

45.8     1.8 

15.8 

45.19     .30 

40.8  -0.5 

11.91      .31 

16.6     1.1 

48.81     .98 

51.6     1.0 

29.30     .40 

44.0     1.6 

25.8 

45.50  f.31 

41.6-1.0 

12.22  +.39 

15.4  -1.9 

49.10  +.30 

50.5  -1.9 

29.72  +.49 

42.5  -1.4 

Nov.   4.7 

45.81     .31 

42.8     1.5 

12.55     .33 

14.2     1.9 

49.41     .31 

49.2     1.4 

30.15     .44 

41.1     1.9 

14.7 

46.12    .30 

44.5     1.9 

12  88     .33 

13.0    1.9 

49.72     .31 

47.8     1.5 

30.60     .45 

40.1     0.9 

24.7 

46.42    .99 

46.6    9.9 

13.20     .39 

11.8     1.1 

50.03     .31 

46.2     1.6 

31.05     .44 

39.3     0.6 

Dec.   4.7 

46.70     .97 

49.0    9.5 

13.52     .31 

10.7     1.0 

50.33     .30 

44.6     1.6 

31.48     .43 

38.9  -0.9 

14.6 

46.95  +.94 

51.6-9.7 

13.82 +.98 

9.7  -0.9 

50.62  +.97 

43.0  -1.6 

31.90 +.40 

38.9  +0.9 

24.6 

47.17     .90 

54.4     9.8 

14.09     .95 

9.0     0.7 

50.88    .94 

41.4     1.5 

32.28     .36 

39.3    0.5 

34.6 

47.35  +.15 

57.2  -9.8 

14.32  +.91 

8.4  -0.5 

51.11  +.91 

40.0  -1.4 

32.62  +.30 

40.0  +0.9 1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a*  Ureas 

MajoriB. 

K  Cancri. 

I  ArgQB. 

1  Draconis  (H.) 

Moan 
SoUr 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Dedination 
North. 

Right 
Ascension. 

Declination 
South, 

Right 
Ascension. 

Declination 
North, 

h     m 

9    0 

+67  35 

h      m 

9     1 

o          / 

+  11     7 

h     m 

9  14 

o        t 

-58  47 

h     m 

9  20 

+8f  48 

{Dec.30.6) 

27.45  +.50 

17.'l  +1.6 

38.12  +.94 

13.4  -1.3 

6.24  +.31 

56'4  -3.4 

s 
57.37+1.34 

7K7  +1.9 

Jan.   9.6 

27.93    .42 

18.9     9.0 

38.34     .90 

12.2     1.1 

6.51     .23 

59.9     3.6 

58.59  1.10 

73.9     9.3 

19.6 

28.30    .39 

21.1     9.3 

38.51     .16 

11.2    0.9 

6.70     .15 

63.6    3.7 

59.57     .83 

76.4     9.7 

89.6 

28.56     .90 

23.5    9.5 

38.64     .10 

10.5     0.6 

6.81  +.07 

67.4     3.7 

60.26     .54 

79.2     9.9 

Feb.   8.5 

28.69  +.07 

26.2    2.7 

38.71  +.05 

10.0     0.4 

6.84  -.01 

71.1     3.6 

60.64  +.93 

82.3     3.1 

18.5 

28.70  -.05 

28.8  +9.7 

38.74     .00 

9.7  -0.9 

6.79  -.09 

74.6  -3.4 

60.71  -.08 

85.4  +3.9 

28.4 

28.60    .16 

31.5    9.6 

38.71  -.04 

9.6    0.0 

6.66     .16 

77.9    3.2 

60.47     .38 

88.5    3.0 

Mar.  10.4 

28.39    .96 

34.0     9.4 

38.65    .08 

9.6  +0.9 

6.46     .23 

81.0     2.8 

59.95     .66 

91.4     9.8 

20.4 

28.08    .34 

36.3     2.1 

38.54     .11 

9.9    0.3 

6.20     .28 

a3.6     9.5 

59.16     .89 

94.0    2.4 

30.4 

27.70    .41 

38.2     1.7 

38.42    .14 

10.2    0.4 

5.90     .32 

85.9    9.0 

58.16  1.08 

96.3    9.0 

Apr.  9.3 

27.27  -.45 

39.8  +1.3 

38.27  -.16 

10.7  +0.5 

5.56  -.35 

87.7  -1.6 

56.99-1.93 

9S.1  +1.6 

19.3 

26.81     .47 

40.8    0.8 

38.12    .15 

11.1     0.5 

5.20     .37 

89.0     1.1 

55.70  1.39 

99.4     1.0 

29.3 

26.33     .47 

41.4  +0.4 

37.96    .15 

11.7     0.5 

4.83     .37 

89.8  -0.5 

54.35  1.36 

100.1  +0J> 

May   9.3 

25.87     .45 

41.5-0.1 

37.82    .14 

12.2    0.5 

4.46     .37 

90.1     0.0 

52.99  1.34 

100.3  -0.1 

19.2 

25.44     .41 

41.2    0.6 

37.68    .19 

12.8    0.5 

4.10     .36 

89.9  +0.5 

51.67  1.97 

99.9    0.7 

29.2 

25.05  -.36 

40.3  -1.0 

37.57  -.10 

13.3  +0.5 

3.75  -.33 

89.1  +1.0 

50.44-1.17 

98.9  -1.9 

June  8.2 

24.71     .30 

39.1     1.5 

37.48    .08 

13.8    0.5 

3.43     .30 

87.9    1.5 

49.33  1.03 

97.5    1.7 

18.1 

24.45     .93 

37.4     1.8 

37.41     .05 

14.3    0.5 

3.15     .26 

86.2    1.9 

48.38     .86 

95.6    9.1 

28.1 

24.26    .15 

35.4     9.1 

37.37  -.02 

14.8    0.4 

2.90     .22 

84.1     9.3 

47.61     .66 

93.2    9.5 

Jaly  8.1 

24.16 -.07 

33.1     9.4 

37.37  +.01 

15.2    0.4 

2.71     .17 

81.7    9.6 

47.05     .45 

90.6    9J 

18.1 

24.13  +.01 

30.6  -2.6 

37.38  +.03 

15.6  +0.3 

2.57  -.11 

79.0  +9.8 

46.70  -.93 

87.6  -3.0 

28.0 

24  19    .10 

27.9    9.7 

37.43     .06 

15.9    0.2 

2.48  -.05 

76.0     3.0 

46.59     .00 

84.5    3.2 

Aug.  7.0 

24.33    .18 

25.1     9.8 

37.51     .09 

16.0  +0.1 

2.46  +.01 

72.9     3.1 

46.70  +.93 

81.2    3.3 

17.0 

24.55     .26 

22.2    9.0 

37.61     .12 

16.1     0.0 

2.51     .06 

69.9    3.0 

47.04     .45 

77.8    3.3 

27.0 

24.65     .34 

19.4     9.8 

37.74     .15 

16.0  -0.2 

2.62    .14 

66.9    2.9 

47.61      .68 

74.5    3.3 

Sept.  5.9 

25.22  +.41 

16.6  -9.7 

37.90  +.17 

15.8  -0.3 

2.80  +.21 

64.1  +9  7 

48.39+  .89 

71.2-3.9 

15.9 

25.67     .48 

13.9     9.6 

38.09     .90 

15.4     0.5 

3.04     .28 

61.6     9.3 

49.38  1.09 

68.1     3.0 

25.9 

26.18     .54 

11.4     9.4 

38.30     .23 

14.7    0.7 

3.35    .34 

59.5     1.9 

50.66   1.97 

65.2    9.8 

Oct.    5.8 

26.75     .60 

9.1     9.1 

38.55     .25 

13.9    0.9 

3.71      .39 

57.8     1.3 

51.92  1.43 

62.6    9.5 

15.8 

27.38     .65 

7.1     1.8 

38.81     .98 

12.8     1.1 

4.13      .43 

56.8    0.7 

53.42  1.57 

60.3    9.1 

25.8 

28.05  +.69 

5.4  -1.5 

39.10  +.30 

1 1.0  -1.3 

4.58  +.47 

56.3  +0.1 

55.05+168 

1 
58.4  -1.7  1 

Nov.  4.8 

28.76     .71 

4.1     l.O 

39.40     .31 

10.2    1.4 

5.06     .49 

56.6  -0.5 

56.78   1.76 

56.9    1.2 

14.7 

29.48     .79 

3.3     0.6 

39.72     .39 

8.7     1.5 

5.55     .49 

57.4     1.9 

58.57   1.79 

56.0    0.7 

24.7 

30.21     .72 

2.9  -O.l 

40.04     .32 

7.2     1.6 

6.04     .48 

58.9     1.8 

60.37   1.79 

55.6  -o.l  , 

Dec.   4.7 

30.92     .69 

3.0  +0.4 

40.36     .31 

5.6     1.6 

6.51     .45 

61.0     9.3 

62.14   1.73 

55.8  +0.5 

1 

14.7 

31.59  +.64 

3.6  +0.8 

40.66  +.99 

4.0-1.5 

6.94  +.41 

63.^  -9.8 

63.84+1.63 

1 
56.6  +1.0 

24.6^ 

32.21     .58 

4.6     1.3 

40.94     .96 

2.6     1.4 

7.32     .35 

66.6     3.3 

65.40  1.47 

57.9    1.6 

34.6 

32.75  +.50 

6.2  +1.8 

41.19 +.92 

1.3-1.2 

7,64  +.98 

70.0  -3.5 

66.78+1.97 

59.7  +9.1  \ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Hydras. 

dVrsm 

Majoris. 

e  Ursa  Majorii. 

t  Leonis. 

Hmui 

SolAT 

Dftte. 

AsoensioD. 

DeoUnation 
South. 

Right 

DeolinatioD 
North, 

Eigbt 
AsoensioD. 

DeoUnatloD 
North. 

Right 
Aaoonaion. 

DeolinatioD 
North. 

h     m 

9  22 

-  8  10 

b     m 

9  24 

+70  19 

h     m 

9  25 

+52  ll' 

h     m 

9  39 

+24  17 

(Dec.30.6) 

2.68  +.94 

I  US  -9.9 

29.36  +.63 

17.8  +1.4 

8 

18.05  +.38 

15*4  +0.6 

26.45  +.99 

29.'o  -0.8 

Jan.    9.6 

2.90    .90 

14.0     9.1 

29.94     J» 

19.4     1.9 

18.40     .39 

16.3     1.0 

26.71     .95 

28.3     0.5 

19.6 

3.08    .16 

16.1     9.0 

30.41     .41 

21.5    9.3 

18.69     .95 

17.6     1.4 

26.94     .90 

28.0  -0.9 

29.5 

3.22    .11 

18.0     1.8 

30.75     .98 

24.0     9.6 

18.91     .18 

19.1     1.7 

27.12    .15 

27.9  +0.1 

Feb.   8.5 

3.30     .06 

19.7     1.6 

30.97    .14 

26.6    9.7 

19.05    .10 

21.0     1.9 

27.24     .10 

28.1     0.3 

18.5 

3.34  +.01 

21.2-1.4 

31.04  +.01 

29.5  49.8 

19.11  +.09 

23.0  +9.1 

27.31  +.04 

28.6  +0.6 

28.4 

3.32  -.03 

22.5    1.1 

30.98  -.19 

32.3    9.7 

19.10  -.05 

25.1     9.1 

27.33  -.01 

29.3    0.7 

Mar.  10.4 

3.27     .07 

23.4    0.9 

30.79     .94 

35.0     9.6 

19.01     .19 

27.3    9.1 

27.29    .05 

30.1     0.0 

80.4 

3.18    .10 

24.1     0.6 

30.50     .34 

37.5     9.4 

18.87    .17 

29.3     1.9 

27.22    .09 

31.0    0.9 

30.4 

3.06    .13 

24.6    0.4 

30.11     .49 

39.7    9.0 

18.67    .99 

31.1     1.7 

27.11     .13 

32.0    1.0 

Apr.   9.3 

2.92  -.14 

24.9  -0.1 

29.65  -.48 

41.5+1.6 

18.43  -.95 

32.7  +1.4 

26.97  -.14 

.32.9  +0.9 

19.3 

2.78    .15 

24.9  +0.1 

29.14     .59 

42.9    1.1 

18.18     .96 

34.0    1.1 

26.82    .15 

33.8    0.9 

29.3 

2.63    .15 

24.7    0.3 

28.61     Ji3 

43.7     0.6 

17.91      .97 

34.9    0.7 

26.67     .16 

34.7     0.8 

May   9.3 

2.48    .14 

24.2    0.6 

28.07     .59 

44.1  +0.1 

17.64     .96 

35.4  +0.3 

26.51     .15 

35.4     0.6 

19.2 

2.34     .13 

23.7    0.7 

27.56    .50 

44.0  -0.4 

17.39     .94 

35.6    0.0 

26.36    .14 

35.9    0.6 

29.2 

2.21  -.11 

22.9  +0.9 

27.08  -.45 

•  43.3  -0.9 

17.16  -.91 

35.4  -0.4 

26.23  -.19 

36.4  +0.4 

Jane  8.2 

2.11     .09 

22.0    1.0 

26.66     .39 

42.2     1.3 

16.96     .18 

34.8     0.8 

26.11     .10 

36.6  +0.9 

18.1 

2.03     .07 

20.9     1.1 

26.31     .39 

40.7     1.7 

16.80     .14 

33.8     1.1 

26.02     .08 

36.8    0.0 

28.1 

1.98    .04 

19.7    1.9 

26.03     .94 

38.7     9.1 

16.68    .10 

32.5     1.4 

25.95     .06 

36.7  -0.1 

July  8.1 

1.94  -.03 

18.5     1.3 

25.83     .15 

36.5    9.4 

16.61  -.05 

31.0     J.7 

25.91  -.03 

36.5    0.9 

18.1 

1.92     .00 

17.2+1.3 

25.73  -.06 

.33.9  -9.7 

16.58    .00 

29.2  -1.9 

25.90     .00 

36.2  -0.4 

28.0 

1.94 +.03 

15.9     1.3 

25.71  +.03 

31.2    9.9 

16.60  +.04 

27.2    9.1 

25.91  +.03 

35.7    0.6 

Aug.    7.0 

1.98     .06 

14.7     1.9 

25.79     .19 

28.2    3.0 

16.67    .09 

25.1     9a? 

25.96     .06 

35.1     0.7 

17.0 

2.05     .09 

13.5     1.1 

25.96     .99 

25.2    3.0 

16.78    .14 

22.8    9.3 

26.03     .09 

34.3    0.9 

27.0 

2.15     .19 

12.6    0.0 

26.22    .31 

22.2    3.0 

16.94     .18 

20.4     9.4 

26.13     .19 

33.3    1.0 

Sept,  5.9 

2.29  +.15 

11.8+0.6 

26.57  +.39 

19.1  -3.0 

17.15  +.93 

18.0  -9.4 

26.27  +.15 

32.2  -1.9 

15.9 

2.45     .18 

11.3    0.4 

27.00     .47 

16.2    9.9 

17.40     .96 

15.5    9.4 

26.43     .18 

31.0    1.3 

25.9 

2.64     .91 

1 1.0  +0.1 

27.52    .55 

13.4     9.7 

17.70     .39 

13.1     9.3 

26.63     .91 

29.6     1.5 

Oct.    5.8 

2.86     .93 

11.2-0.3 

28.11     .63 

10.8    9.5 

18.04     .36 

10.8     9.9 

26.86     .95 

28.1     1.6 

15.8 

3.11     .96 

11.6     0.6 

28.77     .69 

8.5    9.9 

18.42    .40 

8.6     9.1 

27.12     .98 

26.5    1.6 

25.8 

3.38  +.98 

12.4  -1.0 

29.49  +.74 

6.5  -1.8 

18.84  +.43 

6.6  -1.0 

27.41  4..30 

24.8  -1.7 

Nov.  4.8 

3.68     .30 

13.6     1.3 

30.26     .78 

4.8     1.4 

19.28     .46 

4.9     J.6 

27.73     .39 

23.1     1.7 

14.7 

3.98    .31 

15.1     1.6 

31.05     .80 

3.7    0.9 

19.75    .47 

3.5     1.3 

28.06     .34 

21.4     1.7 

24.7 

4.30     .31 

16.9     1.0 

31.86     .81 

3.0  -0.4 

20.23     .48 

2.4     0.9 

28.41     .35 

19.7     1.6 

Dec.    4.7 

4.61     .31 

18.8    9.1 

32.67     .79 

2.8  +0.1 

20.70     .47 

1.7    0.5 

28.75     .34 

18.2    1.4 

14.7 

4.91  +.99 

21.0-9.9 

33.44  +.75 

3.2  +0.6 

21.17>.45 

1.4  -0.1 

29.09  +.33 

16.9  -1.9 

24.6 

5.19     .96 

23.2     9.9 

34.16     .68 

4.1     1.1 

21.60     .41 

1.6  +0.4 

29.42     .31 

15.8    1.0 

34.6 

5.44  +.93 

25.4  -9.9 

34.81  +.59 

5.5  +1.6 

21.99 +.37 

2.2  +0.8 

29.71  +.98 

15.0  -0.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINaTON. 

Mean 
Solar 
Dat«. 

H  LeoniB. 

a  Leonifl. 
{Regultis.) 

32  Ursn 

Majoris. 

7 1  Leonif. 

Right 
AsoensioQ. 

DeclinaUon 
North. 

Right 
Ascension. 

Declination 
North. 

Right 

Declination 
N<nik. 

Right 
Ascenaion. 

DMilinaldoii 
North. 

h     m 

9  46 

+26  31 

h     m 

10    2 

+  12  30 

h      ni 

10    9 

+65  39 

10  13 

+20  24 

(Dec.30.6) 

8 

20.39  +.30 

69.4  -0.8 

8 

21.45 +.98 

62.6  -1.5 

8 

49.29  +.59 

60.5  +0.7 

8 

44.63  +.30 

38' 0  -1.9 

Jan.    9.6 

20.67     .06 

68.8    0.4 

21.72     .25 

61.3     1.9 

49.84     .59 

61.5    1.9 

44.92     .97 

37.0    0.9 

1U.6 

20.90    .81 

68.5  -0.1 

21.95     .91 

60.1     1.0 

50.32     .43 

63.0     1.7 

45.17     .93 

36.2     0.6  i 

29.6 

21.09     .16 

68.5  +0.9 

22.13    .16 

59.3    0.7 

50.71     .34 

65.0    9.1 

45.37     .18 

35.8  -0.3  j 

Feb.   8.5 

21.22    .10 

68.9    0.5 

22.27     .11 

58.7    0.4 

50.99     .93 

67.3    9.4 

45.53     .13 

35.6    0.0 ! 

18.5 

21.30 +.05 

69.5  +0.7 

22.35  +.06 

56.4  -0.9 

51.17  +.19 

69.8  +9.6 

45.63  +.06 

35.8+0.3 

28.5 

21.32    .00 

70.3    0.9 

22.39  +.01 

58.4    0.0 

51.23  +.01 

72.5    9.7 

45.68  +.03 

36.2    0.5 

Mar.  10.5 

21.30  -.05 

71.2    1.0 

22.:)8  -.03 

58.5  40.9 

51.19  -.09 

7F.3    9.7 

45.69  -.09 

36.8    0.7 

20.4 

21.23     .09 

72.3     1.1 

22.33     .07 

58.9    0.4 

51.04     .19 

78.0    9.6 

46.65     .06 

37.6    0.8 

30.4 

21.12     .19 

73.3     1.1 

22.25    .10 

59.3    0.5 

50.81     .97 

80.4     9.3 

45.57     .09 

38.5    0.0 

Apr.   9.4 

20.99  -.14 

74.4  +1.0 

22.14  -.19 

59.9  +0.6 

50.51  -.33 

82.6  +9.0 

45.47  -.11 

39.4  +0.0 

19.3 

20.83     .16 

75.4     0.9 

22.01     .13 

60.6    0.7 

50.16     .37 

84.5     1.4 

45.34     .13 

40.4     0.9 

29.3 

20.67     .16 

76.3     0.6 

21.87     .14 

61.2    0.7 

49.76     .40 

85.9     1.9 

45.21     .14 

41.3    0.0 

May   9.3 

20.52    .15 

77.1     0.7 

21.74     .14 

61.9    0.7 

49.35     .41 

86.9    0.7 

45.07     .14 

42.1     0.8 

19.3 

20.36    .14 

77.6     0.5 

21.60     .13 

62.6    0.6 

48.94     .40 

87.3  +0.9 

44.93     .13 

42.8    0.7 

29.2 

20.23  -.13 

78.1  +0.3 

21.48  -.19 

63.2  +0.6 

48.54  -.38 

87.3  -0.9 

44.80  -.19 

43.4  +0.5 

June  8.2 

20.11     .11 

78.3  +0.9 

21.37     .11 

63.8    0.5 

48.17     .35 

86.9    0.7 

44.68    .11 

43.9    0.4 

18.2 

20.01     .09 

78.4     0.0 

21.27     .09 

64.3    0.5 

47.84     .31 

85.9     1.9 

44..57     .09 

44.2    0.3 

28.2 

19.93     .06 

78.3  -0.2 

21.20     .07 

64.7    0.4 

47.56     .96 

84.5     1.6 

44.49     .07 

44.4  +0.1 

Julj   8.1 

19.88     .03 

78.0    0.4 

21.14     .04 

65.0    0.3 

47..33     .90 

82.7    9.0 

44.43     .05 

44.4     0.0 

18.1 

19.86  -.01 

77.5  -0.5 

21.11  -.09 

65.3  +0.2 

47.16 -.13 

80.6  -9.3 

44.39-.03 

44.3  -0.9 

28.1 

19.87  +.09 

76.9    0.7 

21.10    .00 

65.4  +0.1 

47.06  -.07 

78.1     9.6 

44.37     .00 

44.0     0.4 

Aug.  7.0 

19.91     .05 

76.1     0.9 

21.12 +.03 

65.4  -0.1 

47.03     .00 

75.4     9.8 

44.38  +.09 

43.6     0.5 

17.0 

19.97     .08 

75.2     1.0 

21.16     .06 

65.3    0.9 

47.06  +.07 

72.5     3.0 

44.41     .05 

43.0     0.7 

27.0 

20.07     .11 

74.1     1.9 

21.24     .09 

65.0    0.4 

47.17     .15 

69.5    3.1 

44.48     .08 

42.2     0.9 

1 

Sept.  6.0 

20.20  +.15 

72.8  -1.3 

21.34  +.19 

64.5  -0.6 

47.36  +.92 

66.4  -3.1 

44.57  +.11 

41.2  -l.l' 

15.9 

20.37     .18 

71.4     1.5 

21.47     .15 

63.8    0.8 

47.61     .29 

63.2    3.1 

44.70     .14 

40.0     1.9 

25.9 

20.55     .91 

69.9     1.6 

21.63     .18 

62.9     l.o 

47.94     .36 

60.1     3.0 

44.86     .18 

38.7     1.4 

Oct.    5.9 

20.78     .24 

68.3     1.7 

21.83     .91 

61.9     1.9 

48.34     .43 

57.1     9.9 

45.06     .91 

37.2     1.6 1 

15.9 

21.04     .97 

66.6     1.7 

22.06     .94 

60.6     1.4 

48.80     .50 

54.3     9.7 

45.28     .94 

35.6     1.7 

25.8 

21.33  +.30 

64.8  -1.8 

22..32  +.97 

59.1  -1.6 

49.33  +.56 

51.8-9.4 

45.55  +.96 

33.8  -1.8 

Nov.  4.8 

21.65     .33 

63.0     1.8 

22.60     .30 

57.5    1.7 

49.92     .61 

49.5    9.1 

45.84     .31 

32.0     1.9; 

14.8 

21.98     .34 

61.2     1.7 

22.91     .^ 

55.7     1.8 

50..55     .64 

47.6     1.7 

46.15     .39 

30.1     1.9 

24.7 

22.33     .35 

.59.6     1.6 

23.23     .33 

53.9     1.8 

51.20     .67 

46.2     1.9 

46.48     .33 

28.2     1.8, 

Dec.   4.7 

22.68     .35 

58.1     J.4 

23.56     .33 

52.1     1.8 

51.88     .67 

45.2    0.7 

46.83     .34 

26.4     1.7 

14.7 

23.03  +.34 

i>6.8  -1.1 

23.89  +.32 

50.3  -1.7 

52.55  +.66 

44.8  -0.1 

47.17  +.34 

24.7  -1.6 

24.7 

23.36     .32 

55.7     1.0 

24.20     .30 

48.7     1.6 

5.3.19     .69 

44.9  +0.4 

47.50     .39 

23.3     1.3 1 

34.6 

23.67  +.98 

54.9  -0.9 

24.49  +.97 

47.2-1.4 

5:5.79  +.67 

45.6  +0.9 

47.81  +.90 

22.0  -l.l  1 
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APPABENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

9Draconi8(H.) 

p  LeoDiB. 

ij  ArguB. 

I  Leonia. 

Meftn 
Soltf 
Date. 

Right 
AacenaioD. 

Deolinatioii 
yorth. 

Bight 
Asoension. 

Declination 
Nora, 

Ascension. 

Declination 
South, 

Bight 
Aaoension. 

Declination 
North. 

ll      III 

10  25 

+76  17 

h     in 

10  26 

+  9  52 

h     ID 

10  40 

o          / 

-59    5 

h      111 

10  43 

O            i 

+  11     8 

(Deo.30.6) 

28.53  +.98 

22.8  +0.9 

51.81  +.29 

7IJ  -1.7 

42.44  +.44 

11.3-2.8 

19.09  +.31 

29.8  -1.7 

Jan.   9.6 

29.46     .87 

24.0     1.5 

52.09     J» 

69.6     1.4 

42.85     .38 

14.2     3.1 

19.39    .27 

28.2     1.4 

,      19.6 

30.28    .74 

25.7     2.0 

52.34     .29 

68.2    1.2 

43.21     .32 

17.5     3.4 

19.64     .94 

26.9     1.2 

29.6 

30.95     .59 

28.0     2.4 

52.54     .18 

67.2    0.9 

43.49     .24 

21.0     3.6 

19.86     .20 

25.8    0.9 

Feb.   8.5 

31.45     .41 

30.5    2.7 

52.70     .13 

66.4    0.7 

43.69     .17 

24.7     3.7 

20.04     .15 

25.1     0.6 

18.5 

31.77 +.83 

33.4  +2.9 

52.81  +.09 

65.9  -0.4 

43.82  +.09 

28.4  -3.6 

20.16  +.10 

24.6 -(p 

28.5 

31.91  +.05 

36.4     3.0 

52.87  +.04 

65.6  -0.1 

43.87  +.01 

32.0     3.5 

20.24     .06 

24.4  -0.1 

Mar.  10.5 

31.86 -.14 

39.4     3.0 

5289     .00 

65.6  +0.1 

43.84  -.06 

35.5     3.4 

20.27  +.01 

24.4  +0.2 

20.4 

31.64     .30 

42.4    2.8 

52.86  -.04 

65.8    0.3 

43.75     .12 

38.7     3.1 

20.27  -.03 

24.7    0.4 

30.4 

31.26    .45 

45.1     2.6 

52.80     .07 

66.1     0.4 

43.59     .18 

41.7     2.8 

20.22    .06 

25.1     0.5 

Apr.  9.4 

30.74  -.68 

47.5  +2.3 

52.71  -.10 

66.6  +0.5 

43.39  -.23 

44.3  -2.4 

20.14  -.09 

25.7  +0.6 

19.4 

30.12    .66 

49.6     1.8 

52.60     .11 

67.2    0.6 

43.14     .27 

46.6     2.0 

20.05    .11 

26.4     0  7 

29.3 

29.42    .73 

51.2     1.3 

52.48     .12 

67.9    0.7 

42.86     .29 

''  48.4     1.6 

19.93     .12 

27.1     0.7 

May   9.3 

28.67    .76 

52.2    0.8 

52.35     .13 

68.6    0.7 

42.55  .  .32 

49.8    1.1 

19.81     .12 

27.8    0.7 

19.3 

27.90    .77 

52.8  +0.3 

52.23     .13 

69.2    0.7 

42.22    .33 

50.7    0.6 

19.69     .12 

28.6    0.7 

29.3 

27.14 -.75 

52.7  -0.3 

52.10  -.12 

69.9  +0.7 

41.89 -.33 

51.0-0.1 

19.57  -.12 

29.3  +0.7 

.luiie  8.2 

26.41     .70 

52.2    0.8 

51.99     .11 

70.6    0.6 

41.56     .33 

50.9  +0.4 

19.45    .11 

29.9    0.6 

18.2 

25.74     .64 

51.1     1.3 

51.89     .09 

71.1     0.6 

41.24     .31 

50.3     0.9 

19.35    .10 

.  30.5    0.5 

28.2 

25.14     .55 

49.5     1.8 

51.80     .08 

71.7     0.5 

40.93     .29 

49.2     1.3 

19.25    .08 

31.0    0.5' 

July   8.1 

24.63     .46 

47.5    2.2 

51.74     .06 

72.1     0.4 

40.65     .87 

47.6     1.8 

19.18     .07 

31.4     0.4 

•18.1 

24.22  -.35 

45.1  -2.6 

51.69 -.04 

72.5  +0.3 

40.40  -.93 

45.7  +2.1 

19.12  -.05 

31.7  +0.2 

28.1 

23.93     .93 

42.4     2.9 

51.66 -.02 

72.7     0.2 

.40.20     .18 

43.4     2.4 

19.07     .03 

31.9  +0.1 

Aug.  7.1 

23.76  -.11 

39.3     3.1 

51.65 +.01 

72.9  +0.1 

40.04     .13 

40.8    2.7 

19.05  -.01 

32.0    0.0 

17.0 

23.71  +.02 

36.1     3.3 

51.67     .03 

72.8  -0.1 

39.^3     .07 

38.0     2.8 

19.06  +.02 

31.9  -0.2 

27.0 

23.79    .15 

32.7     3.4 

51.72     .06 

72.7    0.3 

39.89  -.01 

35.1     2.9 

19.09    .04 

31.6     0.4 

Sept.  6.0 

24.00  +.28 

29.3  -3.5 

51.79 +.09 

72.3  -0.5 

39.92  +.06 

32.2  +2.8 

19.15 +.07 

31.1  -0.6 

16.0 

24.34     .41 

25.8    3.4 

51.90     .12 

71.7    0.7 

40.02     .14 

29.4    2.7 

19.24     .11 

30.5   ^0.8 

25.9 

24.82     .53 

22.4     3.3 

52.04     .16 

71.0     0.9 

40.19     .21 

26.8    9.4 
24.6    20 

19.36     .14 

29.6  *1.0 

Oct.    5.9 

25.41     .66 

19.2     3.2 

52.21     .19 

69.9    1.1 

40.43     .28 

19.52    .18 

28.5    1.2 

15.9 

26.13    .77 

16.1     2.9 

52.42     .23 

68.7    1.3 

40.75     .35 

22.8    1.6 

19.72    .21 

27.2    1.4 

25.8 

26.96  +.87 

13.4  -2.6 

52.66  +.26 

67.3  -1.5 

41.13  +.41 

21.5+1.1 

19.95  +.S5 

25.6  -1.6 

Nov.  4.8 

27.88     .96 

n.O     2.4 

52.94     .28 

65.6     1.7 

41.56     .46 

20.7+0.5 

20.21     .98 

23,9    1.8 

14.8 

28.88  1.03 

9.0     1.7 

53.23     .30 

63.8    1.8 

42.04     .49 

20.5  -0.2 

20.50     .30 

22.0     1.9 

24.7 

29.94   1.08 

7.5     1.2 

53.55     .32 

61.9     1.9 

42.55     .51 

21.0     0.8 

20.81     .39 

20.1     2.0 

Dec.   4.7 

31.04   1.09 

6.6    0.7 

53.88     .33 

60.0    1.9 

43.06     .51 

22.1     1.4 

21.14     .3D 

18.1     2.0 

14.7 

32.I3+I.08 

6.2  -0.1 

54.21  +.32 

58.1  -1.9 

43.57  +.50 

23.8  -2.0 

21.47  +.33 

16.1  -1.9 

24.7 

33.20  1.03 

6.4  +0.5 

54.52     .30 

56.3    1.8 

44.05     .46 

26.1     2.5 

21.60     .33 

14.3     1.8 

34.6 

34.20+  .95 

7.3  +1.1 

54.82  +.28 

54.6  -1.6 

44.50  +.42 

28.8  -3.0 

22.11  +.30 

12.6-1.6 
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APPARENT  PLACES  FOB  THE  UPPEE  TRANSIT  AT  WAaUlNGTON. 

a  CJrsfB 

Majoris. 

6  Leonia. 

6  Craterii. 

r  Leonia. 

Mean 
Solar 
Date. 

Bight 
AsoenAioii. 

Declination 
Nitrth. 

Right 
Asoenaion. 

Declination 
NorOi. 

Bight 
Aacenaion. 

Declination 

Right 
Aacenaion. 

Declination 
North. 

1 

h     m 

10  56 

4-62  21 

h     m 

11     6 

O           1 

+21     8 

h     m 

11  13 

o          $ 

-14    9 

h     m 

11  22 

+    3  28 

(DtMS.30.7) 

8 

44.45  +.58 

22.8    0.0 

8 

5.71  +.33 

26.'6  -1.5 

8 

41.64  +.31 

57.4  -9.3 

8 

7.44  +.31 

4L7  -«.0 

Jan.    9.7 

45.00     .59 

23.2  +0.6 

6.03     .30 

25.3     1.9 

41.94     .!» 

59.7     9.3 

7.75     .99 

39.7     1.8 

19.6 

45.49     .46 

24.0     i.i 

6.31     .97 

24.3     0.8 

42.21     JS& 

62.0     9.3 

8.02     .96 

38.0    1.7 

29.0 

45.92     .39 

25.4     1.6 

6.56     .93 

23.7     0.5 

42.45     .91 

64.3     9.9 

8.27     .99 

36.4     1.4 

Feb.    8.6 

46.26     .30 

27.3     9.0 

6.77     .18 

23.4  -0.1 

42.64     .17 

66.4     9.1 

8.47     .18 

35.2    1.1 

18.5 

46.51  +.20 

29.5  +9.4 

6.93  +.24 

23.4  +0.9 

42.79  +.19 

68.4  -1.9 

8.63  +.14 

34.1  -0.9 

28.5 

46.67     .11 

32.0    9.6 

7.04     .08 

23.8    0.5 

42.89    .08 

70.2     1.6 

8.74     .09 

33.4    0.6 

Mar.  10.5 

46.73  +.09 

34.7    9.7 

7.10  +.03 

24.4    0.7 

42.95  +.04 

71.7     1.4 

8.81      .05 

32.9    0^: 

•20.5 

46.70  -.07 

37.4     9.7 

7.12     .00 

25.3     0.9 

42.96     .00 

73.0     1.1 

8.84  +.01 

32.7  -O.l 

30.4 

46.59     .15 

40.1     9.6 

7.09  -.04 

26.3     1.1 

42.94  -.03 

74.0     0.9 

8.84  -.09 

32.7  +0.1 

Apr.   9.4 

46.40  -.d9 

42.6  +9.4 

7.04  -.07 

27.4  +1.1 

42.89  -.06 

74.7  -0.6 

8.80  -.05 

32.9  +0.3 

19.4 

46.15     .97 

44.8    9.1 

6.95     .09 

28.5     1.1 

42.82     .08 

75.3     0.4 

8.73     .07 

33.3    0.4 

89.3 

45.86     .31 

46.7     1.7 

6.85     .11 

29.6     1.1 

42.72     .10 

75.5  -0.9 

8.65     .09 

33.8    0^ 

May    9.3 

45.53     .34 

48.2     1.3 

6.73     .19 

30.7    1.0 

42.62     .11 

75.6    0.0 

8.55     .10 

34.4     0.6  1 

19.3 

45.19     .35 

49.3     0.8 

6.60     .13 

31.7    0.9 

42.50     .19 

75.4  +0.3 

8.44     .11 

35.0    0.7  1 

1 

29.3 

44.84  ^.34 

49.9  +0.4 

6.47  -.13 

32.5  +0.8 

42.38  -.19 

75.1  +0.5 

8.33 -.19 

1 
35.7  +0.7 

June  8.2 

44.50     .33 

50.0  -0.1 

6.35    .19 

33.2  '  0.6 

42,26     .19 

74.5    0.6 

8.22     .11 

36.4     0.7 

18.2 

44.18     .31 

49.6     0.6 

6.23     .11 

33.7    0.4 

42.14     .11 

73.8     0.8 

8.11     .10 

.37.1     0.7 

28.2 

43.88     .98 

48.8    1.1 

6.12     .10 

34.1  +0.9 

42.03     .10 

73.0     0.9 

8.01     .10 

37.8    0.7 

July   8.2 

43.62     .94 

47.5     1.5 

6.02    .09 

34.2    0.0 

41.93     .10 

72.0     1.0 

7.92     .09 

38.4     0.6 

18.1 

43.41  -.19 

45.8  -1.9 

5.94  -.07 

34.2  -0.9 

41.84  -.08 

70.9  +1.1 

7.83  -.08 

39.0  +0.5 

28.1 

43.23     .14 

43.7    9.9 

5.88     .05 

33.9    0.4 

41.76     .07 

69.7     1.9 

7.77     .06 

39.5     0.4 

Aug.  7.1 

43.12     .09 

41.3    9.5 

5.84     .03 

33.5    0.6 

41.71     .05 

68.5     1.9 

7.71     .04 

39.8     0.3 

17.0 

43.06  -.03 

38.7    9.8 

5.82  -.01 

32.8    0.8 

41.67 -.09 

67.3     1.9 

7.68  -.09 

40.2  +0.9 

27.0 

43.05  +.03 

35.7    3.0 

5.83  +.09 

32.0     1.0 

41.66  +.01 

66.2    1.0 

7.67     .00 

40.3     O.O 

Sept.  6.0 

43.11  +.09 

32.6  -3.9 

5.86  +.05 

30.9  -1.9 

4 1.68 +.04 

65.2  +0.9 

7.69  +.03 

40.2  -0.9 

16.0 

43.24     .16 

29.4     3.3 

6.93     .09 

29.6     1.4 

41.74     .07 

64.4     0.7 

7.74     .07 

40.0     0.4 

25.9 

43.43     .93 

26.2    3.3 

6.03     .19 

28.1     1.6 

41.82     .11 

63.9     0.4 

7.82     .10 

39.5     0.6 

Oct.    5.9 

43.69     .30 

22.9     3.9 

6.18     .16 

26.4     1.8 

41.95    .15 

63.6  +0.1 

7.94     .14 

38.8     0.9 

15.9 

44.02     .36 

19.7     3.1 

6.36     .90 

24.5     1.9 

42.12     .19 

63.6  -0.9 

8.10     .18 

37.8     1.1 

25.9 

44.42  +.43 

16.7  -9.9 

6.57  +.91 

22.5  -9.1 

42.33  +.93 

64.0  -0.5 

8.30  +.91 

36.5  -1.4 

Nov.  4.8 

44.88     .48 

13.9    9.6 

6.8:J     .97 

20.4     9.1 

42.57     .96 

64.7     0.9 

8.53     .95 

35.0     1.6 

14.8 

45.39     .53 

11.4     9.3 

7.12     .30 

18.2    9.9 

42.85     .99 

65.8     1.3 

8.80     .98 

33.3     1.8 

24.8 

45.95     .57 

9.3     1.9 

7.43     .33 

16.0    9.1 

43.16     .31 

67.3     1.6 

9.09     .31 

31.4     9.0 

Dec.   4.7 

46.54     .60 

7.6     1.4 

7.77     .34 

13.9    9.0 

43.48     .33 

69.0     1.9 

9.41     .39 

29.4     9.1 

14.7 

47.14  +.60 

6.5  -0.9 

8.12 +.35 

11.9-1.9 

43.81  +.33 

71.0  -9.1 

9.73  +.83 

27.3  -9.1 

24.7 

47.74     .59 

5.9  -0.3 

8.46     .34 

10. 1     1.6 

44.14     .39 

73.2    9.3 

10.06     .39 

25.2    9.0 

34.7 

48.32  +.57 

5.8  +0.3 

8.79  +.39 

8.6  -1.4 

44.45  +.30 

75.5  HB.4 

10.38  +.31 

23.2  -9.0 
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APPARENT  PLACES  FOE  THE  UPPEB  TBAN8IT  AT  WASHINGTON. 

X  Draoonis. 

V  Leonis. 

/9LeoiuB. 

y  Ursa  Majoris. 

Mean 

Solar 
Date. 

Right 
Aaoension. 

Deolination 

Bight 
Aaoension. 

Deolination 
South, 

Bight 
Aaoension. 

Deolination 
North, 

Bight 
Aaoension. 

Deolination 
North, 

h     m 

11  24 

+69  66 

h     m 

11  31 

-  0°  11' 

h     m 

11  48 

0       / 
+  15  11 

h     m 

11  47 

+5I  |8 

(Dec.30.7) 

40.19  +.75 

59'!8-0.l 

9.66  +.39 

59.'l  -9.1 

17.39  +.33 

69'3  -1.8 

52.28  +.49 

68.A  -0.9 

Jan.   9.7 

40.92    .71 

60.1  +0.5 

9.97     .99 

61.2    9.0 

17.71     Jl 

67.6     1.5 

52.76    .46 

67.8  -0.3 

19.6 

41.60     .64 

60.9     1.1 

10.25     .96 

63.1     1.8 

18.01     .96 

66.2    1.9 

53.21     .43 

67.8  +0.3 

39.6 

42.20    J» 

62.3     1.6 

10.50     .93 

64.8    1.6 

18.27     .95 

65.1     0.9 

53.62    .38 

68.3    0.8 

Feb.   8.6 

42.71     .45 

64.2    9.1 

10.70     .19 

66.3    1.4 

18.50    .91 

64.4     0.6 

53.97    .39 

69.4     1.3 

18.5 

43.10  +.33 

66.5  +9.5 

10.87  +.14 

67.5  -1.1 

18.69  +.16 

64.0  -0.9 

54.26  +.95 

71.0  +1.8 

28.6 

43.37    .81 

69.2    9.8 

11.00     .10 

68.5    0.8 

18.83     .19 

63.9  +0.1 

54.47    .18 

73.0    9.1 

Mar.  10.5 

43.51  +.08 

72.0    9.9 

11.07     .06 

69.2    0.6 

18.92    .07 

64.2    0.4 

54.61     .10 

75.3    9.4 

20.5 

43.53  -.04 

75.0    3.0 

11.11  +.09 

69.6    0.3 

18.97  +.03 

64.6    0.6 

54.68  +.03 

77.7    9.5 

30.4 

4.':.43    .15 

77.9    9.9 

11.11  -.01 

69.8  -0.1 

18.99    .00 

65.4    0.8 

54.68  -.03 

80.3   -9.6 

Apr.   9.4 

43.23  -.95 

80.7  +9.7 

11.08 -.04 

69.8  +0.1 

18.96  -.04 

66.2  +0.9 

54.61  -.09 

82.9  +9.5 

19.4 

42.93    .34 

83.3    9.4 

11.03     .07 

69.6    0.3 

18.91     .06 

67.2    1.0 

54.49    .14 

85.4     9.4 

29.4 

42.55    .40 

85.5    9.0 

10.95     .08 

69.3    0.5 

18.84    .08 

68.2    1.0 

54.33    .18 

87.6    9.1 

May   9.3 

42.12    .45 

87.3     1.6 

10.86    .10 

68.8    0.6 

18.75    .10 

69.2    1.0 

54.13    .91 

89.6    1.8 

19.3 

41.65    .48 

88.6     1.1 

10.76    .10 

68.3    0.6 

18.64     .11 

70.2    1.0 

53.90    .93 

91.2    1.4 

29.3 

41.15 -.50 

89.4  +0.6 

10.65  -.11 

67.7  +0.7 

18.53  -.11 

71.1  +0.9 

53.66 -.95 

92.4  +1.0 

Judo  8.3 

40.65    .49 

89.8    0.0 

10.54     .11 

67.0    0.7 

18.41     .19 

72.0    0.8 

53.40    .95 

93.2    0.6 

18.2 

40.16    .48 

89.5  -0.5 

10.43    .11 

66.3    0:7 

18.30    .11 

72.7    0.6 

53.16    .95 

93.6  +0.1 

28.2 

39.70    .44 

88.8     l.O 

10.32    .10 

65.6    0.7 

18.19    .11 

73.2    0.5 

52.91   ..94 

93.5  -0.3 

July  8.2 

39.28    .40 

87.6     1.5 

10.23    .09 

64.9    0.7 

18.08    .10 

73.6    0.3 

52.68    .99 

93.0     0.8 

18.1 

38.90  -.35 

85.9  -1.9 

10.14  -.08 

64.2  +0.6 

17.98  -.09 

73.9  +0.1 

52.47  -.90 

92.0  -1.9 

28.1 

38.58    .S9 

83.7    9.3 

10.06    .07 

63.6    0.5 

17.90    .08 

73.9    0.0 

52.28    .17 

90.6    1.6 

Aug.  7.1 

38.32    .99 

81.2     9.7 

10.00     .05 

63.0    0.4 

17.83    .06 

73.8  -0.9 

52.13    .14 

88.8    1.9 

17.1 

38.13    .15 

78.4    3.0 

9.96  -.03 

62.6    0.9 

17.78    .04 

73.5    0.4 

52.01     .10 

86.7    9.3 

27.0 

38.03  -.06 

75.3    3.9 

9.94     .00 

62.3  +0.1 

17.75  -.09 

73.0    0.6 

51.93    .06 

84.2    9.6 

Sept.  6.0 

38.01  +.09 

72.0  -3.4 

9.95  +.09 

62.1  -0.9 

17.74  +.01 

72.2  -0.9 

51.90 -.01 

81.5-9.8 

16.0 

38.07    .11 

68.5    3.5 

9.99     .06 

62.1    0.4 

17.77     .04 

71.3     1.1 

51.91  +.04 

78.5    3.0 

26.0 

38.23    .90 

65.0    3.6 

10.06     .09 

62.4    0.6 

17.83     .08 

70.1     1.3 

51.98    .10 

75.4     3.9 

Oct.    5.9 

38.48    .30 

61.4    3.5 

10.17     .13 

62.9    0.9 

17.93     .19 

68.6    1.5 

52.11     .16 

72.1     3.3 

15.9 

38.83    .39 

58.0     3.4 

10.32     .17 

63.7    1.9 

18.07     .16 

67.0    1.7 

52.29    .99 

68.9     3.3 

25.9 

39.27  +.49 

54.6  -3.9 

10.51  +.91 

64.8  -1.5 

18.25  +.90 

65.2  -1.9 

52.54  +.96 

65.6  -3.9 

Nov.  4.8 

39.80    .57 

51.5    9.9 

10.74     .94 

66.1     1.7 

18.47    .94 

63.1     9.1 

52.85    .34 

62.4    3.1 

14.8 

40.41     .65 

48.7     9.6 

11.00     .96 

67.7    1.9 

18.73     .97 

61.0    9.9 

53.22    .39 

59.4    9.9 

24.8 

41.09     .71 

46.4     9.9 

11.29     .31 

69.5    9.0 

19.02    .30 

58.8    9.9 

53.63     .43 

56.7    9.6 

Dec.   4.8 

41.83     .75 

44.4     1.7 

11.60     .39 

71.5    9.1 

19.34     .39 

56.6    9.9 

54.08    .47 

54.3    9.9 

14.7 

42.59  +.77 

43.1  -1.1 

11.33  +.33 

73.6  -9.1 

19.67  +.33 

54.4  -9.1 

54.56  +.49 

52.4  -J.7 

24.7 

43.37    .76 

42.3  -0.5 

12.26     .39 

75.7    9.1 

20.01     .33 

52.3    9.0 

55.05    .49 

50.9    1.9 

34.7 

44.12 +.74 

42.1  +0.1 

12.58  +.31 

77.8  -9.1 

20.34  +.39 

50.5  -1.8 

55.55  +.48 

50.0  -0.6 

336 


FIXED   STARS,   1887. 


APPARENT  PLACES  FOB  THE  UPPEE  TBANSIT  AT  WASHINGTON. 

0  Virginia. 

4  Draconis  (H.) 

yCorvi. 

P  Chamsleontis. 

Mean 
Solar 
Date. 

Bight 
Asoension. 

DeoIinatioD 
North. 

Bight 
Ascension. 

Declination 
North, 

Bight 
Ascension. 

Declination 
South. 

Bight 

De<aination 

h      ni 

11  59 

+  9  21 

)i       m 

12     6 

+78   14 

h     m 

12  9 

0       $ 

-16  64 

h     m 
12  11 

-78  40 

(Dec.30.7) 

ft 

26.78  +.33 

36.8  -9.0 

8 

51.74+1.91 

22.5  -0.4 

8 

59.55  +.33 

43.9  -9.1 

47.12+1.19 

4r.0-1.4, 

Jau.    9.7 

27.10     .31 

34.9     1.8 

52.94   1.17 

22.4  +0.9 

59.88     .31 

46.1     9.9 

48.29  1.13 

42.7     1.9 1 

J9.7 

27.40     .89 

33.3    1.5 

54.09  1.10 

22.9    0.8 

60.18     .99 

48.4     9.3 

49.38  1.03 

45.0    9.5 

29.6 

27.67     .95 

31.9     1.9 

55.15  1.00 

24.0     1.4 

60.46     .96 

50.7     9.9 

50.35     .91 

47.6    9.9 

Feb.   8.6 

27.91     .91 

30.8    0.9 

56.08     .86 

25.7    9.0 

60.70    .^ 

52.9    9.1 

51.19     .76 

50.7    3.9. 

18.6 

28.10  +.17 

30.1  -0.6 

56.86  +.69 

28.0  +9.4 

60.90  +.18 

54.9  -9.0 

51.87 +.60 

54.1  -3.5 

28.0 

28.25    .13 

29.6  -0.3 

57.46     .50 

30.6    9.8 

61.06    .14 

56.8     1.8 

52.39     .43 

57.8    3.7 

Mar.  10.5 

28.36     .09 

29.5    0.0 

57.85     .30 

33.5    3.0 

61.18     .10 

58.5     1.6 

52.74     M 

61.5     3.8 

20.5 

28.43     .05 

29.6  +0.3 

58.05  +.09 

36.6    3.1 

61.26    .06 

60.0     1.3 

52.92  +.10 

65.3    3.8 

30.5 

28.46  +.01 

30.0    0.5 

58.04  -.11 

39.8    3.1 

61.30  +.09 

61.2     1.1 

52.93  -.07 

69.1     3.7 

Apr.   9.5. 

28.46  -.01 

30.5  +0.6 

57.84  -.99 

42.8  +3.0 

61.30  -.01 

62.2  -0.9 

52.78  -.93 

72.7  -3.5 

19.4 

28.42     .05 

31.3    0.8 

57.45     .46 

45.7    9.7 

61.28     .04 

62.9    0.6 

52.47     .38 

76.1     3.3 1 

29.4 

28.37     .07 

32.1     0.8 

56.91     .60 

48.2    9.4 

61.23     .06 

63.4    0.4 

52.03     .51 

79.2    3.0 

May   9.4 

28.29     .08 

32.9    0.9 

56.25     .79 

50.4     9.0 

61.16     .08 

63.8  -0.9 

51.45     .64 

82.1     9.6 

J  9.3 

28.20     .10 

33.8    0.9 

55.47     .81 

52.2    1.5 

61.08     .09 

63.9    0.0 

50.75     .74 

84.5    9.9 

29.3 

28.10  -.10 

34.6  +0.8 

54.63  -.87 

53.4  +1.0 

60.98  -.10 

63.7  +0.9 

49.96  -.83 

86.4  -1.7 

June  8.3 

27.99     .11 

35.4    0.8 

53.73     .90 

54.1  +0.4 

60.87     .11 

63.5    0.4 

49.09     .90 

.    87.9    1.9: 

18.3 

27.88     .11 

36.2    0.7 

52.83     .90 

54.2  -0.1 

60.76     .19 

63.0    0.6 

48.15     .95 

88.9    0.7' 

28.2 

27.77     .11 

36.8    0.6 

51.93     .89 

53.9    0.7 

60.64     .19 

62.4     0.7 

47.18     .97 

89.3  -0.1 1 

July  8.2 

27.67     .10 

37.4     0.5 

51.06     .84 

52.9     1.9 

60.52     .19 

61.6    0.8 

46.20     .97 

89.2+0.4' 

j 

18.2 

27.57  -.10 

37.8  +0.4 

50.24  -.78 

51.4  -1.7 

60.41  -.11 

60.7  +0.9 

45.24  -.94 

88.5  +0.9 

28.1 

27.47     .09 

:)8.l     0.9 

49.50     .70 

49.5    9.9 

60.30     .10 

59.7     1.0 

44.33     .88 

87.3    J. 4 

Aug.  7.1 

27.39     .07 

38.3  +0.1 

48.85     .60 

47.1     9.6 

60.20     .09 

58.6     1.1 

43.49     .79 

85.6    1.9 

17.1 

27.33     .05 

38.3  -0.1 

48.30     .49 

44.3    3.0 

60.12     .07 

57.5     1.1 

42.76     .67 

83.5    9.3 

27.1 

27.29  -.03 

38.1     0.3 

47.88     .36 

41.2    3.3 

60.06    .05 

56.4     1.0 

42.16     .59 

80.9    9.7 

Sept.  6.o' 

27.27     .00 

37.7  -0.5 

47.59  -.29 

37.8  -3.5 

60.02  -.09 

55.4  +0.9 

41.72 -.35 

78.1  +8.9 

16.0 

27.28  +.03 

37.0    0.7 

47.44  -.07 

34.2    3.7 

60.02  +.09 

54.5    0.8 

41.46 -.16 

75.1    3.0 

26.0 

27.33     .06 

36.2    1.0 

47.45  +.09 

30.5  '3.8 

60.05    .05 

53.8    0.6 

41.40 +.04 

72.1    3.1 1 

Oct.    C.O 

27.41     .10 

35.1     1.9 

47.61     .95 

26.7    3.8 

60.12     .09 

53.3     0.4 

41.55     .95 

69.0    3.0 

15.9 

27.53     .14 

33.8    1.5 

47.94     .41 

22.9    3.7 

60.24     .14 

53.1  +0.1 

41.92     .46 

66.1    8.7 

25.9 

27.70  +.lb 

32.2  -1.7 

48.44  +.57 

19.3  -3.5 

60.40  +.18 

53.2  -0.3 

42.48  +.66 

63.5  49,4 

Nov.   4.9 

27.90     .22 

30.4     1.9 

49.09     .73 

15.9    3.3 

60.60     .93 

53.7     0.6 

43.23     .83 

61.3    8.0 

14.8 

28.15     .96 

28.4     9.0 

49.90     .88 

12.7    3.0 

60.85    .97 

54.5     1.0 

44.14     .98 

.59.6    1.5 

24.8 

28.42    .99 

26.4     9.1 

50.85  l.OO 

9.9    9.5 

61.13     .30 

55.6     1.3 

45.20  1.10 

58.4    0.9 

Dec.   4.8 

28.73     .31 

24.2    9.9 

51.91    1.10 

7.6    9.0 

61.44     .39 

57.1     1.6 

46.35  1.18 

57.8  +0.3 

14.8 

29.05  +.33 

22.0  -9.9 

53.05+1.17 

5.8  -1.5 

61.77 +.33 

58.9  -1.9 

47.55+1.99 

57.9  -0.4 

24.7 

29.38    .33 

19.9    9.1 

54.25  1.91 

4.6    0.9 

62.10     .33 

60.9    9.1 

48.78  1.91 

58.6    1.0 

34.7 

29.71  +.39 

17.9  -9.0 

55.47+1.90 

4.1  -0.9 

62.44  +.33 

63.0-9.9     49.98+1.17 

59.9  -1.7 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

17  Virginia. 

a*  Crucis. 

^  Corvi. 

K  Draconis. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

DecUnation 
South. 

Right 

DecUnation 
North. 

h      III 

12  14 

0       » 

-02 

h      ni 

12  20 

-62  28 

h      m 

12  28 

-22  46 

h     m 
12  28 

+70  24 

(I>«c.30.7) 

s 
7.12 +.39 

17.3  -9.1 

19.05  +.58 

0.5  -1.6 

s 
26.89  +.34 

7.4  Hi.i 

s 
37.55  +.77 

24.8  -1.0 

Jan.    9.7 

7.43     .31 

19.4     9.0 

19.61     .55 

2.4     2.1 

27.23     .33 

9.6     2.9 

38.31     .76 

24.1  -0.3 

19.7 

7.74     .89 

21.3     1.9 

20.14     .50 

4.8    9.6 

27.55     .31 

11.9    9.3 

39.06     .79 

24.1  +0.3 

29.6 

8.01     .ae 

23.1     1.6 

20.62     .45 

7.5    2.9 

27.85     .98 

14.2    9.3 

39.76     .67 

24.8    0.9 

Feb.   8.6 

8.25     .99 

24.6     1.4 

21.03    .38 

10.6     3.9 

28.11     .94 

16.5    9.3 

40.40     .50 

26.0     1.5 

t 

18.6 

8.46  +.18 

25.9  -1.1 

21.38 +.31 

13.9  -3.4 

28.33  +.90 

18.8  -9.2 

40.93  +.49 

27.8  +9.0  1 

28.6 

8.62    .14 

26.9    0.8 

21.66     .94 

17.3     3.5 

28.51     .16 

20.9    9.1 

41.37     .38 

30.1      9.5  1 

Mar.  10.5 

8.74     .10 

27.6    0.6 

21.86     .16 

20.8    3.5 

28.65     .19 

22.9     1.9 

41.69     .96 

32.8    9.8 

20.5 

8.82     .06 

28.0    0.3 

21.98     .09 

24.3     3.4 

28.75     .08 

24.7     1.7 

41.88     .13 

36.6    3.0 

30.5 

8.87  +.03 

28.2  -0.1 

22.04  +.09 

27.7     3.3 

28.81     .04 

26.2     1.5 

41.96  +.08 

38.7    3.0 

Apr.   9.5 

8.88    .00 

28.2  +0.1 

22.02  -.05 

30.9  -3.1 

28.84  +.01 

27.6  -1.9 

41.91  -.10 

41.7+3.0 

19.4 

8.86  -.03 

28.0    0.3 

21.94     .11 

33.9    9.9 

28.83  -.02 

28.7     1.0 

41.76    .90 

44.6     9.8 

29.4 

8.82    .05 

27.6    0.4 

21.81     .16 

36.6     9.6 

28.80     .04 

29.6    0.8 

41.51     .29 

47.4     9.6 

Maj   9.4 

8.76    .07 

27.2    0.5 

21.62    .91 

39.0     9.9 

28.74     .07 

30.2    0.5 

41.17     .37 

49.8    9.9 

19.3 

8.68    .08 

26.6    0.6 

21.38     .25 

41.0     1.8 

28.67     .06 

30.6     0.3 

40.77     .43 

51.8     1.8 

29.3 

8.59  -.00 

26.0  +0.6 

21.11  -.99 

42.6  -1.4 

28.57  -.10 

30.8  -0.1 

40.31  -.47 

53.4  +1.3 

Jane  8.3 

8.49     .10 

25.3    0.7 

20.80     .39 

43.7     0.9 

28.47    .11 

30.7  +0.9 

39.82     .50 

54.5     0.8 

18.3 

8.38     .11 

24.6    0.7 

20.47     .34 

44.4  -0.4 

28.35     .19 

30.4     0.4 

39.31     .51 

55.1  -^0.3' 

28.2 

8.28    .11 

23.9    0.7 

20.12     .35 

44.5  +0.1 

28.23     .19 

30.0    0.6 

38.79     .52 

55.1  -0.9 

July  8.2 

8.17    .11 

23.3    0.6 

19.76     .36 

44.2    0.6 

28.10     .13 

29.3    0.8 

38.28     .50 

54.6     0.7 

18.2 

8.07  -.10 

22.6  +0.6 

19.41  -.35 

43.4  +1.0 

27.97  -.13 

28.4  +0.9 

37.79  -.47 

53.6  -1.3 

28.2 

7.97    .00 

22.0    0.5 

19.06     .33 

42.1     1.5 

27.85     .19 

27.4     1.1 

37.33     .44 

52.1     1.7 1 

Lug.   7.1 

7.88     .08 

21.5    0.4 

18.75     .30 

40.4     1.9 

27.73     .11 

26.3     1.2 

:i6.92     .39 

.50.2    9.9, 

17.1 

7.81     .06 

21.1     0.3 

18.47     .95 

38.4     9.9 

27.63     .09 

25.1     1.9 

36.56     .33 

47.7     9.6 

27.1 

7.75     .04 

20.9  +0.9 

18.24     .90 

36.0    95 

27.55     .07 

23.8     1.2 

36.26     .96 

45.0     2.9! 

Sept.  6.0 

7.72  -.09 

20.7    0.0 

18.07  -.13 

33.4  +8.7 

27.49  -.04 

22.6  +1.2 

36.04  -.18 

41.9  -3.9; 

16.0 

7.71  +.01 

20.8  -0.9 

17.98  -.05 

30.7    9.7 

27.47  -.01 

21.4     I.I 

35.90  -.69 

38.5    3.5' 

26.0 

7.74     .05 

21.1      0.4 

17.97  +.03 

28.0     9.7 

27.48  +.03 

20.4     0.9 

35.86     .00 

35.0    3.6 

Oct.    6.0 

7.81     .09 

21.6    0.7 

18.04     .19 

25.3    9.6 

27.53     .08 

19.5    0.7 

35.90  +.10 

31.3     3.7 

15.9 

7.92     .13 

22.4    0.9 

18.21     .91 

22.8    9.3 

27.63     .12 

19.0     0.4 

36.05     .20 

27.5    3.7  1 

25.9 

8.07  +.17 

23.5  -1.9 

18.47  +.30 

20.6  +9.0 

27.78  +.17 

18.7  +0.1 

36.31  +.31 

23.8  -3.7  ! 

Nov.  4.9 

8.26     .91 

24.8     1.5 

18.81      .38 

18.9     1.5 

27.97     .23 

18.7  -0.3 

36.67     .41 

20.2     3.5 

14.9 

8.50     .95 

26.4     1.7 

19.23     .45 

17.6     1.0 

28.21     .26 

19.2     0.6 

37.14     .51 

16.8    3.2 

24.8 

8.76     .98 

28.2     1.9 

19.72     .51 

16.8  +0.5 

28.49     .29 

20.0     1.0 

37.70     .60 

13.8    2.9 

Dec.   4.8 

9.06    .31 

30.1     9.0 

20.26     .55 

16.6  -0.1 

28.80     .32 

21.2     1.4 

38.34     .67 

11.0    2.5  1 

14.8 

9.38  +.38 

32.2  -8.1 

20.a3  +.58 

17.0  -0.7 

29.13 +.34 

22.8  -1.7 

39.05  +.73 

1 
8.8  -1.9  1 

24.7 

9.70     .33 

34.4    3.1 

21.41     .58 

18.0     13 

29.48     .35 

24.6     1.9 

39.80     .76 

7.2     1.4 

34.7 

10.03  +.38 

36.5  -9.1 

21.98  +.57 

19.6  -1.8 

29.82  +.34 

26.6  -8.1 

40.57  +.77 

6.1  -0.7 

22 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WAJ3HINGTON. 

323  Camelop.  (H.) 

a  Can.  Venaticorum. 

6  Virginia. 

a  Virginia. 
{Spica.) 

1       Mean 
;      Solar 
'       Dat«. 

1 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Deoliiia#Jon 

Ascension. 

Xorth. 

O            t 

AsccuHion. 
h      m 

Xorth. 

o          / 

Ascension, 
h      ni 

South. 

Ascension. 

South, 

h      m 

o         » 

h      m 

O           1 

12  48 

+84     1 

12  50 

+38  55 

13     4 

-  4  56 

13  19 

-10  34 

(Dec.30.7) 

12.1549.18 

22.1  -0.9 

43.48  +.38 

34.7  -1.9 

b^.m  +.39 

2.1  -9.2 

s 
13.73  +.33 

8 '3  -9.0 

iJaii.    9.7 

14.38   9.93 

21.6-0.9 

43.87     .38 

33.1     1.4 

5.64      .32 

4.1      9.1 

14.06     .39 

10.3    9.0 

19.7 

16.60  9.18 

21.6  +0.4 

44.25     .37 

31.9     0.9 

5.96     .31 

6.1      1.9 

14.38     .31 

12.3    9.0 

!           89.7 

18.74   9.04 

22.4     1.1 

44.60     .34 

31.3-0.3 

6.26     .90 

8.0     1.8 

14.68     .99 

14.3     1.9 

Fel..    8.6 

i 

20.69   1.84 

23.8     1.6 

44.93     .31 

31.2+0.2 

6.53     .96 

9.7     1.6 

14.97     .97 

16.1     1.8 

18.6 

22.41+1.57 

25.7  +2.9 

45.21  +.96 

31.7  +0.7 

6.77  +.99 

11.2 -1.4 

15.22  +.94 

17.8  -1.6 

28.6 

2:^.8:^   1.94 

28.1     9.6 

45.45     .91 

:J2  6     1.1 

6.98     .19 

12.5     1.1 

15.44     .90 

19.3    1.4 

Mar.  tO.6 

24.89     .88 

30.9     9.9 

45.64     .16 

34.0     1.5 

7.15     .15 

13.5     0.9 

15.62     .17 

20.5    1.1 

(          80.5' 

25.58     .49 

33  9     3.1 

45.78     .11 

35.7     1.8 

7.28     .11 

14.2    0.6 

15.77     .13 

21.6    0.9 

i          30.5 

25.88  +.11 

37.1     3.9 

45.86     .06 

37.6    9.1 

7.37     .08 

14,7    0.4 

15.88     .10 

22.4    0.7 

Apr.   9.5 

25.80  -.28 

40.2  +3.1 

45.90  +.09 

39.8  +4.9 

7.43  +.05 

14.9  -0.9 

15.96  +.06 

23.0-0.5 

19.4 

25.33     .64 

43.3     9.9 

45.90  -.02 

42.0     9.9 

7.47  +.09 

15.0     0.0 

16.01     .03 

23.4    0.3 

1           29.4 

24.52     .97 

46.1      9.7 

45.86     .06 

44.2    9.9 

7.47  -.01 

14.9  +0.9 

16.03  +.01 

23.6  -O.l  1 

iMay    9.4 

2:J.39   1.9ft 

48.6     9.3 

45.78     .09 

46.3     9.0 

7.45     .03 

14.6    0.3 

16.02  -.09 

23.6    0.0 

I           19.4 

22.01    1.49 

50.7     1.9 

45.68     .12 

48.3     1.8 

7.41     .05 

14.2    0.4 

15.99     .04 

23.5  +0.9 

29.3 

20.4l-t.68 

52.3  +1.4 

45.55  -.14 

50.0  +1  6 

7.35  -.07 

13.8  +0.5 

15.94  -.06 

23.3  +0.3 

JiiiK^  8.3 

18.65  1.81 

53.5     0.8 

45.40     .15 

51.4     1.3 

7.27     .08 

13.2    0.6 

15.87     .06 

22.9    0.4 

'           18.3 

16.80   1.88 

54.0  +0.3 

45.24     .16 

52.5     0.9 

7.18     .la 

12.6    0.6 

15.79     .09 

22.5    0.5 

28.3 

14.89   1. 91 

54.0  -0.3 

45.08     .17 

53.3     0.6 

7.08     .11 

12.0     0.6 

15.69     .10 

22.0    0.6' 

Jii\y   8.2 

12.98  1.88 

53.5     0.8 

44.91     .17 

53.6  +0.9 

6.97     .11 

11.3     0.6 

15.58     .11 

21.4    0.6 

1 

18.2 

11.12   1.81 

52.4  -1.4 

44.74  -.17 

53.6  -0.9 

6.85  -.19 

10.7  +0.6 

15.46  -.19 

20.8  +0.6 

28.2 

9.:W   1.70 

50.8     1.8 

44.57     .15 

58.3     0.6 

6.74     .19 

10.1     0.6 

15.34     .13 

20.1      0.7 

Ai.g.  7.1 

7.73   1.54 

48.7     9.3 

44.42     .14 

52.5     1.0 

6.62     .11 

9.5     0.6 

15.21     .19 

19.4    0.7 

I7.I 

6.27   1.35 

46.2    9.7 

44.28     .13 

51.3     1.3 

6.51     .10 

8.9     0.5 

15.09     .11 

18.8    0.7 

j           27.1 

5.02  1.13 

43.2    3.1 

44.16     .11 

49.9     1.6 

6.42     .08 

8.5     0.4 

14.99     .10 

18.1      0.6 

8«*pf.  9A 

4.CK)  -.89 

40.0  -3.4 

44.06  -.08 

48.0  -9.0 

6.:M  -.06 

8.2  +0.3 

14.90  -.06 

17.6  +0.5 

16.0 

3.25     .61 

:M>.5     3.6 

44.00  -.04 

45.9     9.3 

6.29  -.04 

8.0  +0.1 

14.8:)     .05 

17.1      0.4 

26.0 

2.78      .32 

32.8     3.8 

43.98     .00 

43.4     9.5 

6.27     .00 

8.0  -0.1 

14.80  -.02 

16.8  +0.9 

Oct.    6.0 

2.61  -.01 

29.0     3.8 

44.00  +.04 

40.8     9.8 

6.29  +.04 

8.2    0.3 

14.80  +.09 

16.7    0.0 

160 

2.76  +.39 

25.1      3.8 

44.07     .09 

37.9     3.0 

6.35    .08 

8.7    0.6 

14.84     .07 

16.8  -0.3 

;          25.9 

3.24  +.65 

2i.3-3.7 

44.19  +.15 

34.9  -3.1 

6.45  +.13 

9.4  -0.9 

14.94  +.11 

17.2  -0.5 

'Nov.   4.9 

4.06     .97 

17.7     3.5 

44.36     .90 

31.8     3.1 

6.60     .17 

10.4     1.1 

15.07     .16 

17.8    0.8 

14.9 

5.19    1.28 

14.2     3.3 

44.59     .25 

28.7     3.1 

6.80     .91 

11.7     1.4 

15.26     .91 

18.8    1.1 

24.8 

6.62  1.57 

II. t      9.9 

44.86     .30 

25.6     3.0 

7.03     .25 

13.2     1.6 

15.49     .95 

20.0    1.3 

Dec.   4.8 

8.33  1.82 

8.4      9.5 

45.18     .33 

22.7    9.8 

7.30     .98 

15.0     1.8 

15.75     .96 

21.4     1.6 

14.8 

10.27+9.02 

6.2  -1.9 

45.53  +.36 

20.1  -9.5 

7.60  +.31 

16.9  -9.0 

16.05  +.31 

23.1  -1.8 

24.8 

12.38  9.16 

4.6     1.3 

45.91     .38 

17.7     9.1 

7  92     .39 

18.9     2.1 

16.37     .39 

25.0    1.9 

1           34.7 

14.60+9.94 

3.6  -0.7 

46.-30  +.30 

15.8  -1.7 

8.25  +.33 

21.0-9.1 

16.70  +.33 

27.0-9.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

^  Virginia. 

ij  Urse  Majoris. 

fj  Bootia. 

0  CenUari. 

Mean 

SolAT 

Date. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

O            t 

-00 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

h      ni 

13  49 

Right 
Ascension. 

Declination 
South. 

h      ni 

13  28 

h      m 

13  43 

4-49  52 

+  18  57 

h      m 

13  55 

-59  49 

(Dec.30.8) 

55.30  4-.38 

59.4  -9.1 

3.68  +.49 

29.6  -9.9 

8 
17.17 +.39 

51.4-9.3 

s 
50.38  +.65 

I5.'6  -0.4 

Jan.    9.8 

55.62     .» 

61.5    9.0 

4.11      .43 

27.6     1.7 

17.50     .33 

49.2    9.0 

50.93     .56 

16.3     0.9 

19.7 

55.94     .31 

63.4     1.9 

4.55     .43 

26.1     1.1 

17.83     .33 

47.4     1.6 

51.49     .55 

17.5     1.4 

29.7 

56.24     .99 

65.2     1.7 

4.98     .49 

25.3  -0.5 

18.15     .31 

4.5.8     1.3 

52,03     .53 

19.1     1.8 

Feb.   8.7 

56.53     .vn 

66.8     1.4 

5.38     .39 

25.1  +0.1 

18.45     .99 

44.7     0.0 

52.54     .49 

21.2    9.9  j 

1 

18.7 

56.78  +.84 

68.1  -1.9 

5.76  +.35 

25.5  +0.7 

18.73  +.96 

44.0  -0.5 

53.02  +.45 

23.5  -9.5 

88.6 

57.01     .91 

69.1     0.9 

6.09     .31 

26.5    1.9 

18.98     .93 

43.7  -0.1 

53.45     .40 

26.1      9.7 

Mar.  10.6 

57.20     .17 

69.8    0.6 

6.37     .95 

28.0     1.7 

19.20     .90 

43.9  +0.3 

53.82     .35 

28.9    9.9 

20.6 

57.35     .14 

70.3     0.3 

6.60     .90 

29.9    9.1 

19.37    .16 

44.4     0.7 

54.14     .99 

31.9     3.0 

30.5 

57.47     .10 

70.5  -0.1 

6.77     .14 

32.2    9.4 

19.52     .19 

45.3     1.0 

54.39     JO 

34.9     3.0 

Apr.   9.5 

57.56  +.07 

70.4  +0.9 

6.88  +.08 

34.8  +9.6 

19.62  +.09 

46.4  +1.3 

54.59  +.17 

1 
37.9  -3.0 

19.5 

57.61     .04 

70.1     0.4 

6.93  +.03 

37.4    9.7 

19.69     .05 

47.8     1.4 

54.72     .11 

40.8    9.9 

29.5 

57.64  +.01 

69.7    0.6 

6.94  -.09 

40.2    9.7 

19.73  +.09 

49.3     1.5 

54.80  +.05 

43.7     9.8, 

Maj    9.4 

57.64  -.01 

69.1     0.6 

6.89     .07 

42.8    9.6 

19.74  -.01 

50.9     1.6 

54.81  -.01 

46.3    9.6 

19.4 

57.62     .03 

68.5    0.7 

6.80     .11 

45.3    9  4 

19.72     .03 

62.4     1.6 

54.77     .07 

48.8    9.3, 

29.4 

57.57  -.05 

67.8  +0.7 

6.67  -.15 

47.6  +9.1 

19.67  -.05 

53.9  +1.5 

54.68  -.19 

51.0  -9.0 

June  8.3 

57.51     .07 

67.1     0.7 

6.51     .18 

49.6     1.8 

19.61     .08 

55.4     1.3 

54.53     .17 

52.8     1.7; 

18.3 

57.43     .09 

66.3    0.7 

6.32     .90 

51.2     1.4 

19.52     .10 

56.6     1.9 

54.33     .93 

54.4     1.3 

28.3 

57.33     .10 

65.6    0.7 

6.10     .99 

52.4     1.0 

19.42     .11 

57.7     1.0 

54.09     .96 

55.5    0.9 

July  8.:i 

57.22     .11 

64.9    0.7 

5.87     .94 

53.1     0.5 

19.30     .19 

58.6    0.8 

53.82     .99 

54?.2     0.5 

1 

18.2 

67.11  -.19 

64.3  +0.6 

5.63  -.94 

5:U  +0.1 

19.17  -.13 

59.2  +0.5 

53.51  -.31 

1 
56.5  -0.1 

28.2 

56.98     .19 

63.7    0.5 

5.39     .94 

53.3  -0.4 

19.03     .14 

59.6  40.3 

53.19     ..^ 

56.3  +0.4 

Aug.  7.2 

56.86    .19 

63.3    0.4 

5.15     .94 

52.7    0.8 

18.89     .14 

59.7    0.0 

52.85     .33 

55.7     0.8 

17.2 

56.74     .11 

62.9    0.3 

4.91     .93 

51.6     1.3 

18.75     .14 

59.6  -0.3 

52.52     .39 

54.7     1.9 

27.1 

56.63     .10 

62.7  +0.9 

4.69     .91 

50.1     1.7 

18.61     .13 

59.1     0.6 

52.21     .30 

.53.2     1.6 

Sept.  6.1 

56.54  -.08 

62.6    0.0 

4.50  -.18 

48.1  -9.1 

18.50  -.11 

.58.4  -0.9 

51.93  -.96 

51.4  +1.9 

16.1 

56.46     .06 

62.7  -0.9 

4..34     .14 

45.8    9.5 

18.40     .06 

57.4     1.1 

51.70     .90 

49.3     9.9 

26.0 

56.42  -.03 

63.0    0.4 

4.22     .10 

43.1      9.8 

18.33     .05 

56.1     1.4 

51.53     .14 

47. 1      9.3 

Oct.    6.0 

56.41  +.01 

63.5    0.6 

4.15  -.05 

40.2    3.1 

18.29  -.01 

54.5     1.7 

51.43 -.06 

44.6     9.4 

16.0 

56.44     .06 

64.2    0.9 

4.13  +.01 

36.9    3.3 

18.30  +.03 

52.7    9.0 

51.41  +.03 

42.2     9.4 

26.0 

56.52  +.10 

65.2  -1.1 

4.17 +.08 

33.5  -3.5 

18.35  +.07 

50.6  -9.9 

51.48  +.19 

39.9  +9.3' 

Nov.  4.9 

56.65     .15 

66.5     1.4 

4.28     .14 

30.0    3.5 

18.45     .19 

48.3    9.4 

51.65     .91 

37.7    9.0 

14.9 

56.82     .19 

68.0     1.6 

4.45     .90 

26.4     3.5 

18.59     .17 

45  8    9.5 

51.90     .99 

35.8     1.7 

24.9 

57.03     .93 

69.7     1.8 

4.69     .97 

22.9     3.4 

18.79     .92 

43.2     9.6 

52.23     .37 

34.2     1.3 

Dec.   4.8 

57.28     .97 

71.6    9.0 

4.99     .39 

19.6     3.9 

19.03     .96 

40.6     2.6 

52.64     .44 

33.2    0.9 

14.8 

57.57  +.30 

73.7  -9.1 

5.33  +.37 

16.5  -9.9 

19.30  +.99 

38.0  -9.6 

5.3.12  +.60 

32.5  +0.4 

24.8 

67.88     .31 

75.8    9.1 

5.72     .41 

13.7     9.5 

19.61     .39 

3?.4     9.5 

53.63     .53 

32.4  -0.1 

34.8 

58.20  +.39 

77.9  -9.1 

6.15 +.43 

11.4  -9.0 

19.93  +.33 

33.1  -9.9 

54.18 +.55 

32.8-0.6 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Moan 
Solar 
Date. 

a  Draconis. 

a  Bootis. 
{^returns,) 

d  Bootis. 

p  Bootis. 

Kight 
Ascension. 

Declination 
liorth. 

Right 
Aaoonsion. 

Declination 
Notth. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

h        U1 

14     1 

+  64*  54 

h      m 

14  10 

+  19  45 

h      ni 

14  21 

+52  2l' 

h      m 

.    14  26 

+30  5l' 

(Dec.30.8) 

s 
17.37  +.57 

47.0  -9.3 

8 

29.24  +.39 

75.5  -2.4 

a 
19.12  +.41 

76.1  -2.6 

8 

56.22  +.39 

6V.2  -8.6 

Jan.    9.8 

17.95     .59 

45.0     1.7 

2i).56     .39 

73.2    9JB 

19.54     .43 

73.8     2.1 

56.56     .34 

58.8    9.2  1 

19.8 

18.55     .60 

43.7     1.0 

"29.88     .39 

71.2     1.8 

19.98     .44 

71.9     1.5 

.56.90     .34 

56.8     1.8' 

29.7 

19.16    .eo 

43.0  -0.4 

30.20     .39 

69.5     1.5 

20.43     .44 

70.7     0.9 

57.25     .34 

55.2     1.3 

Feb.   8.7 

19.75     .57 

42.9  +0.3 

:W.5I     .30 

68.3     12 

20.86     .42 

70.2  -0.3 

57.58     .33 

54.1     0.8 

18.7 

20.30  +.58 

43.5  +0.9 

:io.80  +.97 

67.5  -0.6 

21.28 +.40 

70.2  +0.4 

58.90  +.30 

53.6  -0.3 

28.7 

20.80     .46 

44.8     1.5 

31.06     .94 

67.1  -0.1 

21.66     .36 

70.9     1.0 

58.19     .27 

53.6  +0.9 

Mar.  10.6 

21.22     .39 

46.6    2.0 

31.29     .21 

67.2  40.3 

21.99     .31 

72.2     1.5 

58.45     .94 

54.1     0.7 

20.6 

21.57     .31 

48.8    9.4 

31.49     .18 

67.7     0.7 

22.27     .26 

73.9     2.0 

58.67     .91 

55.1     1.9 

30.6 

21.84     .89 

51.5     9.7 

31.65     .14 

68.5     1.0 

22.50     .20 

76.1     2.4 

.58.86     .17 

56.4     1.5 

Apr.   9.5 

22.02  +.13 

54.4  +3.0 

31.77  +.11 

69.7  +1.2 

22.67  +.14 

78.6  +2.6 

59.01  +.13 

58.1  +1.8 

19.5 

22.11  +.04 

57.4     3.1 

31.86     .07 

71.0     1.4 

22.78     .08 

81.4     2.8 

59.12     .09 

60.1     2.0 

29.5 

22.11  -.04 

60.5     3.0 

31.92     .04 

72.6     1.6 

22.84  +.03 

84.2    2.8 

59.19     .05 

62.2    9.9 

May    9.5 

22.02     .19 

63.5     9.9 

31.94 +.01 

74.2     1.6 

22.84  -.03 

87.1     2.8 

59  22  +.09 

64.4    2.9' 

J9.4 

21.87     .19 

66.3     2.7 

31.94  -.09 

75.8     1.6 

22.79     .08 

89.9     9.7 

59.23  -.01 

66.6    9.9 

29.4 

21.65 -.95 

68.8  +9.4 

31.91  -.04 

77.4  +1.6 

22.68  -.12 

92.4  +2.4 

59.19 -.05 

68.7+2.0 

.lime  8.4 

21.36     .31 

71.0    9.0 

31.85     .07 

78.9     1.4 

22.54     .16 

94.7     2.1 

59.13     .07 

70.7     1.9 

18.4 

21.03     .35 

72.7     1.5 

31.78     ,09 

80.2     1.2 

22.36     .20 

96.7     1.8 

59.05     .10 

72.5    1.6 

28.3 

20.66     .38 

74.0     1.0 

31.68     .11 

81.4     1.0 

22.15     .23 

98.3     1.4 

58.93     .12 

73.9    1.3' 

July   8.3 

20.26     .4. 

74.8  +0.5 

31.56     .13 

82.3     0.8 

21.91     .25 

99.4     0.9 

58.80     .14 

75.2    1.0 1 

18.3 

19.84  -.49 

75.1     0.0 

31.43 -.14 

83.0  +0.6 

21.65  -.27 

100.1  +0.5 

58.64  -.16 

1 
76.0  +0.7 

28.2 

19.41      .43 

74.9  -0  5 

31.28     .15 

83.4  +0.3 

21.37     .28 

100.3     0.0 

58.48     .17 

76.6  +0.3 

Aug.  7.2 

18.99     .49 

74.1     I.O 

31.13     .15 

83.6     0.0 

21.09     .98 

100.1  -0.5 

58.30     .18 

76.7    0.0 

17.2 

18.57     .40 

72.8    1.5 

30.98     .15 

a3.5  -0.3 

20.81     .28 

99.3     1.0 

.58.12     .18 

76.5  -0.4  1 

27.2 

18.18     .37 

71.1     9.0 

30.83     .14 

83.1     0.6 

20.54     .26 

98.1     1.5 

57.94     .17 

75.9    0.8 1 

Sept.  6.1 

17.82  -.33 

68.9  -9.4 

30.69  -.13 

82.4  -0.9 

20.28  -.24 

96.4  -1.9 

57.78  -.16 

75.0  -1.1 1 

16.1 

17.51     .98 

66.3    9.8 

30.58     .10 

81.3     1.2 

20.00     .21 

94.3     2.3 

57.63     .13 

7.3,6    1^, 

26.1 

17.26     .99 

63.3     3.1 

30.48     .08 

80.0     1.5 

19.87     .17 

91.8     2.7 

57.51     .11 

72.0    1.8  j 

Oct.    6.1 

17.08     .15 

60.0     3.4 

30.42  -.04 

78.4     1.7 

19.73     .12 

88.9     3.0 

57.42     .07 

69.9    9:? 

16.0 

16.97  -.06 

56.4     3.6 

30.40     .00 

76.6    2.0 

19.64  -.06 

85.7     3.3 

57.37  -.03 

67.6    9.4 

26.0 

16.95  +.03 

52.7  -3.8 

30.43  +.05 

74.4  -241 

19.61  +.01 

82.3  -3.5 

57.37  +.02 

65.0  -9.7 

Nov.  5.0 

17.02     .19 

48.9     3.8 

30.50     .10 

72.1     2.5 

19.65     .07 

78.7     3.6 

57.42     .08 

62.2    99  i 

J4.9 

17.19     .91 

45.1     3.8 

30.63     .15 

69.5    2.6 

19.76     .15 

75.1     3.7 

57.53     .13 

59.2    3.0 

24.9 

17.45     .31 

41.4     3.6 

30.80     .19 

66.8    2.7 

19.94     .99 

71.4     3.6 

.57.68     .18 

.56.1     3.1 

Dec.   4.9 

17.81     .40 

37.8     3.4 

31.01     .24 

64.1     2.7 

20.19     .98 

67.8     3.5 

57.90     .23 

53.0    3.1 1 

14.9 

18.24  +.47 

34.6  -3.0 

31.27  +.28 

61.3-2.6 

20.50  +.34 

64.4  -3.2 

58.15 +.27 

50.0  -3.0 ! 

24.8 

18.75     .53 

31.7     9.6 

31.57     .30 

58.7     2.6 

20.87     .38 

61.4     2.9 

58.44     .31 

47.1     9.8; 

34.8 

19.31  +.58 

29.4  -9.1 

31.88 +.32 

56.2-2.4 

21.27 +.49 

58.7  -9.4 

58.77  +.34 

44.5-9.61 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

6  UriMB  Minorifl. 

a*  Centauri. 

e  Bootis. 

a*  Libra. 

Mean 
Solar 
Date. 

— 

Right 
Asoeuaiou 

Declination 
North. 

Right 
AsceniiioD. 

Declination 
South. 

-60  2} 

Right 
AscengioD. 

Declination 
North. 

+27°  32 

Right 
Ascension. 

Declination 
South, 

h      III 

14  27 

+76  ll' 

h       m 

14  31 

h      m 

14  40 

h     m 

14  44 

O           1 

-15  34 

{Dec.30.8) 

4L87+.85 

43.8  -9.4 

55.63  +.53 

53.8  +0.1 

a 
1.73  +.31 

62.2  -9.6 

8 

36.46  +.31 

6.6  -1.5 

Jan.    9.8 

42.77     .93 

41.7     1.8 

56.17     .55 

54.0  -0  4 

2.05     .33 

59.8    9.3 

36.78     .39 

8.1     1.61 

19.8 

43.73     .96 

40.3     1.9 

56.73     .65 

54.6     0.9 

2..38     .33 

57.6     1.9 

37.10     .33 

9.8     1.6 

29.7 

44.73   1.00 

39.4  -0.5 

57.28     .54 

.55.8     1.3 

2.72     .33 

56.0     1.5 

37.43     .39 

11.4     1.6 

Feb.    8.7 

45.73     .98 

39.3  +0.9 

57.82     .59 

57.3     1.7 

3.05     .39 

54.7     1.0 

37.74     .3) 

13.0     1.6 

18.7 

46.68  +.94 

39.8  +0.9 

58.33  +.49 

59.2  -9.1 

3.36  +.30 

54.0  -0.8 

38.04  +.99 

14.6 -1.5  1 

38.7 

47.57     .86 

41.0     1.5 

58.80     .45 

61.4     9.3 

3.65     .38 

53.8  +0.1 

38.32     .97 

16.0     1.3 

Mar.  10.6 

48.36     .73 

42.7     9.0 

59.22     .40 

63.9    9.5 

3.91     .85 

54.1     0.5 

38.58     .94 

17.2     1.9! 

20.6 

49.03     .59 

45.0     9.4 

59..59     .35 

66.5     9.7 

4.14      .91 

54.9     1.0 

38.80     .91 

18.3    1.0 

:)0.6 

49.53     .44 

47.6     9.8 

59.91     .90 

69.2     9.8 

4.34     .18 

56.1     1.4 

39.00     .18 

19.2    0.8 

Apr.   9.6 

49.91  +.S9 

50.6  +3.0 

60.17 +..93 

72.0  -9.8 

4.50  +.14 

57.6  +1.7 

39.17 +.15 

19.9  -0.6 

19.5 

50.12 +.13 

53.7     3.1 

60.37     .17 

74.9     9.8 

4.62     .10 

59.4     1.9 

39.31     .19 

20.4     0.5 

29.5 

50.16  -.03 

.56.9     3.1 

60.51     .19 

77.7     9.7 

4.71     .07 

61.4     9.0 

39.41     .09 

20.8    0.3  j 

May    9.5 

50.05     .19 

60.0     3.0 

60.59  +.05 

80.3     9.6 

4.76  +.04 

63.5    9.1 

39.49     .06 

21.1      0.9 

19.4 

49^9     .34 

62.9    9.8 

60.61  -.01 

82.9     9.4 

4.78     .00 

65.6    9.1 

39.54     .04 

21.2-0.11 

1 

29.4 

49.39  -.46 

65.6  +9.5 

60.56  -.07 

85.2  -9.9 

4.76  -.03 

67.7  +9.0 

39.57  +.01 

21.2    0.0 

June  8.4 

48.88     .57 

68.0     9.1 

60.46     .13 

87.3     9.0 

4.72     .06 

69.6     1.8 

39.56  -.09 

21.1  +0.1 

18.4 

48.25     .66 

69.9     1.7 

00.30     .19 

89.1      1.6 

4.65     .08 

71.4     1.6 

39.53     .06 

21.0    0.9 

28.3 

47.55     .74 

71.4     1.9 

60.09     .94 

90.5     1.3 

4.55     .11 

72.9     1.4 

39.46     .07 

20.7    0.3 

July   B.3 

46.77     .80 

72.3     0.7 

59.83     .98 

91.0     0.9 

4.43     .13 

74.2     l.l 

39.38     .10 

20.4     0.3 

18.3 

45.95  -.83 

72.8  +0.9 

59.53  -.39 

92.3  -0.5 

4.29  -.15 

75.1  +0.8 

39.27  -.19 

20.1  +0.4 

28.3 

45.10     .85 

72.7  -0.3 

59.19     .34 

92.5     0.0 

4.13     .16 

75.8     0.5 

39.14     .14 

19.6    0.4 

Aug.  7.2 

44.25     .85 

72.1     0.9 

58.84     .36 

92.3  +0.4 

3.96     .17 

76.1  +0.1 

39.00     .15 

19.2    0.5 

17.2 

43.40     .83 

70.9     1.4 

58.48     .36 

91.7     0.8 

3.78     .17 

76.0  -0.9 

38.85     .15 

18.7     0.5 

27.2 

42.59     .78 

69.3     1.9 

.58.12     .34 

90.6     1.3 

.3.61     .17 

75.6     0.6 

38.70     .15 

18.1     0.5 

8«?pt.  6.1 

41.84  -.79 

67.2  -9.3 

57.79  -.31 

89.2  +1.6 

3.44  -.16 

74.8  -0.9 

38.55  -.14 

17.6  +0.5 

16.1 

41.15     .64 

64.6     9.8 

57.50     .97 

87.4     1.9 

3.29     .14 

73.7     1.3 

38.42     .19 

17.1     0.5 

26.1 

40.56     .54 

61.6     3.1 

57.25     .91 

85.3     9.9 

3.16     .11 

72.2     1.6 

:i8.31     .09 

16.7     0.4 

Oct.    6.1 

40.08     .49 

58.4     3.4 

.'>7.08     .14 

83.1     9.3 

3.07     .08 

70.5     1.9 

38.23     .06 

16.4     0.3 

16.0 

39.73     .98 

54.8     3.6 

'56.98  -.05 

80.7     9.4 

3.01  -.04 

66.3    9.3 

38.19  -.09 

16.2  +0.1 

26:0 

3«).52  -.13 

51.1  -3.8 

56.97  +.04 

78.3  +9.3 

3.00  +.01 

66.0  -9.5 

38.20  +.03 

1 
16.1  -0.1 

J^ov,  5.0 

39.47  +.03 

47.2     3  8 

57.06     .13 

76.0     9.9 

3.03     .06 

63.3    9.7 

38.25     .08 

16.3    0.3 

15.0 

39.58     .19 

43.3     3.8 

57.23     .99 

73.9     9.0 

3.12     .19 

60.5     9.9 

38.36     .13 

16.7     0.5 

24.9 

39.86     .36 

39.5     3.7 

57.50     .31 

72.1     1.6 

3.27     .17 

57.5    3.0 

38.52     .18 

17.4      0.8  j 

Dec.   4.9 

40.29     .61 

35.9     3.5 

57.86     .39 

70.7     1.9 

3.46     .98 

54.5    3.0 

38.72     .93 

18.3     1.0 

14.9 

40.89  +.66 

32.6  -3.1 

58.28  +.45 

69.6  -^o.e 

3.70  +.96 

51.5-9.9 

38.97  +.96 

19.5  -1.9 

24.8 
a4.8 

41.62     .79 

29.0    9.7 

58.76     .50 

69.1  +0.3 

3.98     .99 

48.7     9.8 

39.25     .30 

20.8     1.4, 

42.46  +.89 

27.2  -9.9 

59.29  +.54 

69.0  -0.9 

4.29  +.39 

46.0  -9.5 

39.56  +.39 

22.3-1.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ft  Ursae  Minoris. 

P  Bootis. 

fi  Libre. 

ft*  fiootia. 

Mean 
SoUr 
Date. 

Right 
AsoensioD. 

DeclinatioD 
North. 

Right 
Ascension. 

Declination 
Xorth. 

+  40  49 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
JfortA. 

Ii      III 

14  50 

+  74  36 

h      ni 

14  57 

h      m 

15  10 

-    8   57 

h     m 

15  20 

+37  46 

(Dec.30.8) 

58.18 +.75 

53.7  -9.7 

8 

39.63  +.39 

68J  -9.9 

s 
54.26  +.99 

45.8  -1.6 

s 
11.53 +J» 

24!3  -9,9 

Jan.    9.8 

58.95     .81 

51.3     9.1 

39.97     .35 

65.5     9.4 

54.56     .30 

47.4     1.7 

11.84     .» 

21.5    9^ 

19.8 

59.80     .87 

49.5     1.5 

40.33     .37 

63.3    9.0 

54.87     .31 

49.1     1.6 

12.18     .34 

19.1     9JI 

29.8 

60.69     .90 

48.3    0.8 

40.70     .37 

01.5     1.4 

55.18     .31 

50.7    1.6 

12.53    .35 

17.2    1.7 

Feb.   8.7 

61.59     .89 

47.8  -0.1 

41.07     .36 

60.4     0.9 

55.50     .31 

52.2    1.4 

12.89    .35 

15.8    1.1 

18.7 

62.47  +.86 

48.0  +0.5 

41.43 +.35 

59.8  -0.3 

55.80  +.29 

53.6  -1.3 

13.24  +.34 

15.0  -0.5 

28.7 

63.31     .80 

48.9     1.9 

41.77     .32 

59.9  +0.3 

56.08     .97 

54.7     l.l 

13.57     .39 

14.8    0.0 

Mar.  10.7 

64.07     .73 

50.3     1.7 

42.08     .99 

60.5    0.9 

56.34     .95 

55.7    0.8 

13.88    .30 

15.1  +0.6 

20.6 

64.73     .60 

52.3     9.9 

42.35     .25 

61.6     1.4 

56.58     .93 

56.4    0.6 

14.16     .96 

16.1     1.9 

30.6 

65.27     .47 

54.8    9.6 

42.58     .91 

63.3     1.8 

56.80     jao 

56.9    0.4 

14.41     .93 

17.5     1.6 

Apr.   9.6 

65.68  +.34 

57.6  +9.9 

42.78  +.17 

65.3  +9.9 

56.98  +.17 

57.2  -0.9 

14.62  +.19 

19.3  +«.0 

19.5 

65.94     .80 

60.7     3.1 

42.93     .13 

67.6    9.4 

57.14     .14 

57.3    0.0 

14.79     .15 

21.5    9^ 

29.5 

66.07  +.06 

63.8    3.9 

43.03     .08 

70.1     9.6 

57.27     .19 

57.3  +0.1 

14.92    .11 

23.9    9.4 

May   9.5 

66.05  -.09 

67.0    3.1 

43.09  +.04 

72.7    9.6 

57.37     .09 

57.1     0.3 

15.01     .07 

26.4     9.6 

19.5 

65.90     .23 

70. 1     3.0 

43.11     .00 

75.4     9.6 

57.44     .06 

56.7    0.3 

15.06  +.03 

29.0    9.6 

29.4 

65.61  -.34 

73.0  +9.7 

43.09  -.04 

77.9  +2.5 

57.49  +.03 

56.3  +0.4 

15.07  -.01 

31.6+9.5 

June  8.4 

65.22     .45 

75.5    9.4 

43.03     .07 

80.3    2.3 

57.50     .00 

55.9    0.5 

15.04     .06 

34.0    9.4 

18.4 

64.71     .55 

77.7    9.0 

42.94     .11 

82.5    2.0 

57.49  -.03 

55.4    0.5 

14.98     .08 

36.3    9.1 

28.4 

64.12     .6:1 

79.5     1.5 

42.81     .14 

84.3     1.7 

57.45     .06 

54.9    0.5 

14.88     .19 

38.3     1.8 

July  8.3 

6:M5     .69 

80.8     1.0 

42.66     .17 

85.9     1.3 

57.38     .08 

54.4     0.5 

14.75     .15 

40.0     1.5 

18.3 

62.73  -.74 

81.6  +0.5 

42.48  -.19 

87.0  +0.9 

57.28  -.11 

54.0  +0.5 

14.58  -.17 

41.3+1.9 

28.3 

61.98     77 

81.8    0.0 

42.27     .21 

87.7     0.5 

57.18     .13 

63.5    0.5 

14.40     .90 

42.3    0.6 

Aug.   7.3 

61.20     .76 

81.6-0.5 

42.06     .22 

88.1  +0.1 

57.03     .14 

5,3.0    0.4 

14.19     .91 

42.9  +0.4  . 

17.2 

60.42     .77 

80.8     l.l 

41.83     .23 

87.!)  -0.3 

56.88     .15 

52.6    0.4 

13.97     .29 

43.0  -«.l 

27.2 

59.65     .75 

79.4     1.6 

41.60     .22 

87.4     0.8 

56.72     .15 

52.2    0.3 

13.75    .99 

42.7    0.5' 

Sept.  6.2 

58.93  -.70 

77.6  -9.0 

41.38 -.21 

86.4  -1.2 

56.57  -.15 

51.9  +0.3 

13.53  -.99 

1 
42.0  -0.9 

16.1 

58.25     .64 

75.4    9.5 

41.18     .19 

84.9     1.6 

56.42     .13 

51.7     0.9 

13.32     .90 

40.9    1.4, 

26.1 

57.65     .55 

72.7     9.9 

41.00     .16 

83..I     2.0 

56.30     .11 

51.6  +0.1 

13.13     .18 

39.3     1.8  1 

Oct.    6.1 

57.14     .45 

69.6    3.9 

40.85     .13 

80.9     2.4 

56.20     .08 

51.6-0.1 

12.97     .14 

37.3    9.1 

16.1 

56.74     .34 

66.3    3.5 

40.75     .08 

78.3    9.7 

56.14  -.04 

51.7    0.3 

12.85    .10 

35.0    9Ji 

26.0 

56.47  -.90 

62.6  -3.7 

40.69  -.03 

75.4  -3.0 

56.12     .00 

52.1  -0.5 

12.77  -.05 

32.3  -2.8  I 

Nov.   5.0 

56.33  -.06 

58.8    3.8 

40.69  +.03 

72.2    3.2 

56.14  +.05 

52.7    0.7 

12.75     .00 

29.4     3.0 

1           15.0 

56.35  +.09 

55.0     3.9 

40.75     .09 

689    3.4 

5(i22     .10 

53.4     0.9 

12.78  +.06 

26.2    3.9 

24.9 

56.52     .84 

51.1     3.8 

40.87     .15 

65.5    3.4 

56.35     .15 

54.4     1.1 

12.87     .19 

22.9    3.3! 

Dec.    4.9 

56.83     .39 

47.4     3.6 

41.05     .21 

62.0    3.4 

56.52     .90 

55.7     1.3 

13.02     .18 

19.6    3.4 

14.9 

57.30  +.53 

43.9  -3.3 

41.29  +.26 

58.7  -3.3 

56.74  +.24 

57.0  -1.5 

13.22  +.93 

16.2  -3.3  j 

24.9 

57.90     .65 

40.7     3.0 

41.57     .30 

55.5    3.1 

57.00     .97 

58.6     1.6 

13.48     .97 

13.0     3.1 

34.8 

58.61  +.76 

38.0  -2.5 

41.89  +.34 

52.6  -2.7 

57.29  +.30 

60.2  -1.6 

13.77  +.31 

10.0  -4.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y^  Ursfe  Minoris. 

aCoronffi  Borealis. 

a  Serpentis. 

e  Serpentis. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Ii      m 

15  29 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right' 
Ascension. 

DecUnaUon 
North. 

li      m 

15  20 

+  7'i  13 

O            / 

+27     5 

h      m 

15  38 

+  6  46 

h      m 
15  45 

+    4  49 

(Dec.30.9) 

8 

50.76  +.57 

63'.'6  -3.0 

52.59  +.87 

44.4  -9.7 

s 
40.63  +.96 

59.7  -9.1 

9.49  +.96 

13.1  -9.1 

jJan.    9.8 

51.38     .66 

60.8    9.5 

52.88     .30 

41.8     9.5 

40.90     .98 

57.6     9.1 

9.76     .98 

11.0     9.0 

'           19.8 

52.08     .73 

58.6     1.9 

53.19     .39 

39.4     9.9 

41.20     .30 

55.6     1.9 

10.05     .99 

9.1     1.9' 

j          29.8 

52.83     .77 

57.0     1.3 

53.52     .39 

37.4     1.8 

41.50     .30 

53.8     1.7 

10.35     .30 

7.3     1.6 

Feb.    8.8 

53.61     .78 

56.1  -0.6 

5:5.84     :39 

35.9     1.3 

41.80     .30 

52.3     1.4 

10.66     .30 

5.8     1.4  , 

18.7 

54.40  +.78 

55.8  +0.1 

54.16  +.31 

34.9  -0.8 

42.10 +.99 

51.1  -1.0 

10.95 +.99 

4.6  -1.1 

28.7 

55.10     .73 

56.2    0.7 

54.47     .30 

34.4  -0.9 

42..39     .28 

50.2    0.7 

11.24     .26 

3.7     0.7, 

Mar.  10.7 

55.86     .67 

57.3     1.4 

54.76     .98 

34.4  +0.3 

42.66     .26 

49.7  -0.3 

11.52     .26 

3.1  -0.4' 

20.7 

56.50     .59 

58.9     1.9 

55.02     .95 

34.9     0.8 

42.92     .94 

49.5    0.0 

11.77     .94 

2.9    0.0 

30.6 

57.05     .49 

61.1      9.4 

55.26     .99 

35.9     1.9 

43.14     .99 

49.7  +0.3 

12.00     .29 

3.0  +0.3  j 

,  Apr.   9.6 

57.49  +.38 

63.7  +9.8 

55.46  +.19 

.37.3  +16 

43.35  +.19 

50.3  +0.6 

12.21  +.90 

3.5  +0.6 

19.6 

.57.81     .97 

66.6    3.0 

55.63     .15 

39.0     1.8 

43.52     .16 

51.0     0.9 

12.39     .17 

4.1     0.81 

29.5 

58.02     .14 

69.7    3.1 

55.77     .19 

41.0     2.1 

43.67     .13 

52.0     1.1 

12.55     .14 

6.1     1.0' 

(May    9.5 

58.10  +.09 

72.9     3.9 

55.88     .09 

43.1     9.2 

43.79     .10 

53.2     1.9 

12.68     .11 

6.1        I.I; 

I         '  19.5 

58.07  -.10 

76.1     3.1 

55.95     .05 

45.3     9.9 

43.88     .08 

54.5     1.3 

12.77     .08 

,  7.3     1.9' 

j           29.5 

57.91  -.91 

79.1  +9.9 

55.98  +.09 

47.6  +9.9 

43.94  +.05 

55.8  +1.3 

12.84  +.05 

8.5  +1.9 

jJuue  8.4 

57.65     .31 

81.9     9.7 

55.98  -.01 

49.7     9.1 

43.97  +.01 

57.1     1.3 

12.88  +.09 

9.8     1.9 

1           18.4 

57.29     .41 

84.5     9.3 

55.95     .05 

51.8     1.9 

43.97  -.09 

58.4     1.2 

12.88  -.01 

11.0     1.2 

28.4 

56.a3     .49 

m.6     1.9 

55.88     .08 

53.6     1.7 

43.94     .05 

59.6     1.1 

12.86     .04 

12.1     1.1 

July   8.4 

56.31     JS7 

88.3     1.5 

55.79     .11 

55.2     1.5 

43.88     .07 

60.7     1.0 

12.81     .07 

13.1     i.Oj 

18.3 

55.71  -.69 

89.5  +1.0 

55.66  -.14 

56.5  +1.9 

43.79  -.10 

61.6  +0.9 

12.72  -.10 

1 
14.0  +0.8 

1          28.3 

55.07     .66 

90.2  +0.5 

55.52     .16 

57.5    0.8 

43.68     .19 

62.4     0.7 

12.61      .19 

14.8    0.7 

Aug.   7.3 

54.40     .68 

90.5     0.0 

55.35     .18 

58.1     0.5 

43.54     .15 

63.0     0.5 

12.48     .14 

15.4     0.5 

'           17.2 

53.71     .69 

90.1  -0.6 

55.16     .19 

58.4  +0.1 

43.39     .16 

63.4     0.3 

12.32     .16 

15.9     0.3 1 

27.2 

53.01      .68 

89.3     I.I 

54.97     .19 

58.4  -0.9 

43.23     .16 

63.6  +0.1 

12.16     .16 

16.1  +0.2  1 

Sept.  6.2 

52.34  -.66 

87.9  -1.6 

54.78  -.19 

58.0  -0.6 

43.00  -.16 

63.7  -0.1 

12.00  -.16 

16.2     0.0 

16.2 

51.70     .63 

86.1     9.1 

54.59     .18 

57.2     1.0 

42.90     .15 

63.5     0.3 

11.84     .15 

16.1  -0.2 

26.1 

51.11     .55 

83.8    9.5 

54.43     .15 

56.0     1.3 

42.76     .13 

63.0    0.5 

11.69     .14 

15.7     0.5 

Oct.    6.1 

50.59     .48 

81.0     9.9 

54.2J)     .19 

54.5     1.7 

42.64     .10 

62.4     0.8 

11.57     .11 

15.1     0.7 

16.1 

50.16     .38 

77.9     3.3 

54.18     .09 

52.6    9.0 

42.55     .07 

61.4     1.1 

11.47     .08 

14.3    0.9 

26.1 

49.83  -  97 

74.5  -H.5 

54.11  -.04 

50.5  -9.3 

42.49  -.03 

60.2  -1.3 

11.42 -.04 

13.2-1.2 

Nov.   5.0 

49.62     .15 

70.9     3.7 

54.10  +.01 

48.0    2.6 

42.49  +.09 

58.8     1.5 

11.40  +01 

11.9     1.41 

1           15.0 

49.54  -.01 

t)7.l      3  8 

54.13     .06 

45.3     9.8 

42.53     .07 

57.2     1.8 

11.44     .06 

10.4     1.6 

1          25.0 

49.59  +  12 

63.2     3.8 

54.22     .11 

42.4     9.9 

42.62     .19 

55.3     1.9 

11.52     .11 

8.7     1.8 

Dec.    4.9 

49.79     .96 

59.4     3.7 

54.36     .16 

39.4     3.0 

42.76     .16 

5:i.3     9.1 

11.66     .16 

6.8    2.0 

14.9 

50.11  +.39 

55.7  -3.5 

54.55  +.91 

.36.4  -3.0 

42.94  +.90 

51.1  -9.9 

11.84  +.20 

4.7  -9.1 

24.9 

50.56     .51 

52.3     3.2 

54.78     .96 

33.4     9.9 

43.17     .24 

48.9     9.9 

12.06     .94 

2.6    9.1 

34.9 

51.12 +.61 

49.2  -9.8 

55.06  +.30 

30.6  -9.7 

43.43  +.97 

46.7  -9.9 

12.32  +.97 

0.5  -9.1 
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^UrsaB  MinoriB. 

e  Corone  Borealis. 

6  Scorpii. 

/9i  Scorpii. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Asconaion. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

SovOu 

h     m 

15  47 

O           / 

+78     8 

h      m 

15  52 

+  27    12 

h      ni 

15  53 

o 

-22 

17 

h     m 

15  58 

- 19  29 

(Dec.30.9) 

s 
60.67  +.68 

25.3  -3.1 

8 

52.91  +.95 

2r.8  -9.8 

37.58  +.98 

44.6  -0.8 

s 
50.45  +.97 

3l''4  -4I.« 

Jan.    9.9 

61.44     .84 

22.4     9.6 

53.18     .98 

19.0     9.6 

37.87     .30 

45.5 

1.0 

50.73     .99 

32.4     i.« 

19.8 

62.36     .97 

20.0     9.1 

53.47     .30 

16.6     9.3 

38.18     .39 

46.6 

1.1 

61.04     .31 

33.6     1.1 

Q9.8 

63.38  1.06 

18.2     1.5 

53.79     .39 

14.5     1.9 

38.51     .33 

47.7 

1.1 

51.36     .39 

34.6     1.9 

Fe»».    8.8 

64.47  1.11 

17.0     0.9 

54.11      .39 

12.9     1.4 

38.84     .33 

48.8 

r.9 

51.68     .39 

35.8     1.8 

18.7 

65.60+1.19 

16.4  -0.9 

54.43  +.39 

II.7  -0.9 

39.16  +.39 

50.0 

-1.1 

52.00  +.39 

37.0  -1.1 

28.7 

66.71    1.09 

16.5  +0.4 

54.74     .30 

H.I  -0.4 

39.48     .31 

61.1 

1.1 

52.31     .30 

38.0     1.0 

Mai.  10.7 

67.78  1.09 

17.3     1.1 

55.04     .99 

II.O  +0.1 

39.78     .99 

52.2 

1.0 

52.61     .99 

39.0     9Ji 

20.7 

68.76     .99 

18.7     1.7 

55.31     .96 

11.4     0.7 

40.06     .97 

53.1 

0.9 

62.89     .97 

39.9     0.8 

30.6 

69.62     .79 

20.7     9.9 

55.56     .94 

12.3     1.1 

40.32     .95 

54.0 

0.8 

53.14     .95 

40.6     0.7 

Apr.   9.6 

70.34  +.64 

IJ3.I  +9.6 

55.79  +.91 

13.6  +1.5 

40.56  +.99 

54.7  -0.7 

53.38  +.99 

41.2-41.5 

19.6 

70.91     .47 

25.8     9.9 

55.98     .18 

15.3     1.8 

40.77     .90 

55.4 

0.6 

53.59     .90 

41.7     0.4 

29.6 

71.29     .29 

28.9     3.1 

56.14     .14 

17.2    9.1 

40.96     .17 

55.9 

0.5 

53.78    .17 

42.1      0.3 

May    9.5 

71.49 +.11 

32.1     3.9 

56.27     .11 

19.4     9.9 

41.11     .14 

56.4 

0.4 

53.94     .14 

42.3     0.9 

19.5 

71. .50 -.08 

35.3     3.9 

56.:^     .08 

21.7     9.3 

41.23     .11 

56.8 

0.3 

54.06     .11 

42.5     0.S 

29.5 

71.34 -.96 

38.4  +3.0 

56.42  +.04 

24.0  +9.3 

41.33 +.06 

57.1 

-0.3 

54.16 +.06 

42.7  -0.1 

.finie  8.4 

71.00     .49 

41.3     9.8 

56.44     .00 

26.2    9.9 

41.39     .04 

57.3 

0.9 

54.22    .05 

42.8     0.0 

18.4 

70.50     .57 

44.0     9.5 

56.43  -.03 

26.4     9.1 

41.41  +.01 

57.5 

0.9 

54.25  +.01 

42.8    0.0 

28.4 

69.86     .71 

46.3     9.1 

56.38     .07 

30.4     1.9 

4 1.40 -.03 

57.7  -0.1 

54.25  -.09 

42.8    0.0 

July   8.4 

69.08     .83 

48.3     1.7 

56..30     .10 

32.1      1.6 

41.35     .06 

57.7 

0.0 

54.21     .06 

42.7  +0.1 

18.3 

68.20  -.93 

49.8  +1.9 

56.18 -.13 

33.6  +1.3 

41.27 -.09 

57.7 

0.0 

54.13 -.09 

42.6  40.1 

28.3 

67.22  1.01 

50.8     0.8 

56.04     .15 

34.8     1.0 

41.16     .19 

57.6  +0.1 1 

54.03     .19 

42.5    0.S 

Aug.  7.3 

6(5.19  1.06 

51.3  +0.3 

55.87     .18 

.35.6     0.7 

41.03     .15 

57.5 

0.9 

5.3.89     .14 

42.3    0.9 

17.3 

65.11    1.09 

51.3  -0.3 

55.69     .19 

36.1  +0.3 

40.87     .16 

67.2 

0.3 

53.74     .16 

42.0     0.3 1 

27.2 

64.01    1.09 

50.8     0.8 

55.49     .20 

36.2  -0.1 

40.70     .17 

56.9 

0.3 

53.57     .17 

41.8    0.3 

Sepf.  6.2 

62.9:^1.07 

49.7  -1.3 

55.29  -.90 

36.0  -0.4 

40.52  -.18 

56.6 

+0.4 

53.40  -.17 

i 
41.4  +0.3! 

16.2 

61.88   1.02 

48.2     1.8 

55.10     .19 

35.3     0.8 

40.35     .17 

56.1 

0.4 

53.22     .17 

41.1     0.4 1 

26.1 

OO.iK)     .94 

46.2    9.9 

54.91     .17 

34,3     1.9 

40.  It)     .15 

55.7 

0.5 

53.06     .15 

40.7     6.4' 

Oct.    6.1 

60.00     .84 

43.7     9.6 

54.75     .14 

32.9     1.6 

40.05     .19 

55.2 

0.6 

52.93     .19. 

40.4     0.3 

16.1 

59.22     .71 

40.0     3.0 

54.62     .11 

31.2     1.9 

39.95     .08 

54.8 

0.4 

52.82     .06 

40.0     0.3 

26.1 

58.58  -.56 

37.7  -3.3 

.54.53  -.07 

29.1  -9.2 

39.89  -.04 

54.4 

•M),3 

52.76  -.04 

39.8  +0.9 

Nov.   5.0 

58.10     .39 

34.2     3.6 

54.49  -.09 

26.8    9Ji 

39.88  +.01 

54.1 

+0.9 

52.74  +.01 

39.7    0.0 

1           15.0 

57.80     .90 

30.5     3.7 

54.50  +.03 

24.1     9.7 

39.92     .06 

54.0 

0.0 

52.78    .06 

39.8  -0.1 ' 

25.0 

57.69  -.01 

26.7     3.8 

54.56     .09 

21.3     9.9 

40.01     .19 

54.1 

-0.9 

52.87     .11 

40.0     0.3 

Dec    5.0 

57.78  +.19 

22.9     3.8 

54.67     .14 

18.3     3.0 

40.16     .17 

54.3 

0.3 

53.01     .16 

40.4     0.5 

1          14.9 

58.08  +.39 

19.2  -3.6 

54.84  +.19 

15,3  -3.0 

40.36  +  99 

54.8 

-0.5 

53.19 +.91 

41.0  -0.7 

24.9 

58.57     .58 

15.7     3.3 

55.05     .93 

12.3    9.9 

40.60     .96 

55.4 

0.8 

53.43     .95 

41.8    0.9 

34.9 

59.24  +.76 

12.6  -3.0 

55.30  +.96 

9.4  -9.8 

40.88  ^-.99 

56.3 

-0.9 

53.69  +.96 

42.7  -l.O 
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Groombridge8380. 

6  Ophiuohi. 

r  Ueroulis. 

a  Scorpii. 
(JhUares.) 

Meui 
Solar 
Date. 

Right 

Declination 
North, 

Bight 
Ascension. 

Declination 
South, 

Right 

Declination 
North. 

Right 
Ascension. 

Declination 
South, 

h      m 

16    5 

+68    6 

h     m 
16      8 

o         t 

-  3  24 

h      m 

16  16 

+  46  34 

h      m 

16  22 

-26  id 

(Deo.30.9) 

57.17  +.39 

85?7  -3.3 

83.86 +.94 

It 

1.1  -1.7 

8 

18.50  +.96 

57.4  -3.3 

87.01  +.96 

36'4  -0.4 

Jan.    9.9 

57.60     .48 

88.5    9.9 

84.11     .97 

8.8    i.7 

18.78     .30 

54.3     3.0 

87.29     .99 

36.9     0.6 

19.8 

58.18     .55 

19.8    9.4 

84.40     .99 

4.4     1.6 

19.11     .34 

51.5     9.6 

27.60     .39 

37.6    0.7 

29.8 

58.70     .60 

17.6     1.9 

84.69     .30 

6.0     1.5 

19.46     .36 

49.1     9.1 

87.98     .33 

38.4     0.8 

Feb.   8.8 

59.33    .63 

16.0     1.3 

84.99     .30 

7.4     1.3 

19.83     .38 

47.3     1.5 

88.85     .33 

39.8    0.9 

18.8 

59.97  +.64 

15.1  -0.6 

85.89  +.30 

8.6  -1.1 

80.88  +.38 

46.0  -0.9 

88.58  +.33 

40.1  -0.9 

88.7 

60.61     .63 

14.9+0.1 

85.59     .99 

9.5    0.8 

80.60     .38 

45.4  -0.3 

88.91     .39 

41.1     0.9 

Mar.  10.7 

61.84     .60 

15.3     0.8 

85.87     .97 

10.2    0.6 

20.97     .36 

45.5  +0.3 

89.8:i     .31 

48.0     0.9 

80.7 

61.88     .56 

16.4     lA 

86.14     .96 

10.7  -0.3 

21.32     .34 

46.1     0.9 

89.54     .30 

48.8    0.8 

30.7 

68.35     .49 

18.1     1.9 

86.38    JH 

10.8    0.0 

21.64     .31 

47.4     1.5 

89.88     .98 

43.6    0.8 

Apr.   9.6 

68.81  +.49 

80.3  +9.4 

86.61  +.99 

10.7  +0.9 

21.93 +.97 

49.1  +4.0 

30.09  +.95 

44.3  -0.7 

19.6 

63.18    .33 

88.9    9.8 

86.81     .19 

10.4     0.4 

22.18     .93 

51.3     9.4 

30.33    .93 

45.0     0.6 

89.6 

63.47    .IM 

85.8    3.0 

36.99    .17 

9.9     0.6 

22.39     .18 

53.9     9.7 

30.55    .90 

45.6    0.6 

Maj   9.5 

63.06    .14 

89.0     3.9 

87.15    .14 

9.8    0.7 

22.55     .14 

56.7    9.9 

30.74     .17 

46.1     0.6 

19.5 

63.75  +.04 

38.8     3.9 

87.87     .11 

8.5    0.8 

22.66     .09 

59.6     3.0 

30.90     .14 

46.6     0.5 

89.5 

63.75  -.05 

35.4  +3.1 

87.-36  +.08 

7.6  +0.8 

22.72  +.04 

68.6  +3.0 

31.08 +.11 

47.1  -0.5 

Jane  8.5 

63.65    .14 

38.5    3.0 

87.43    .06 

6.8    0.9 

22.74  -.01 

65.5    9.9 

31.11     .07 

47.6     0.4 

18.4 

63.46     J33 

41.4     9.8 

87.46  +.01 

5.9    0.8 

22.70.  .06 

68.3     9.7 

31.17  +.03 

48.0     0.4 

88.4 

63.18    .31 

44.0    9.4 

87.46  -.09 

5.1     0.8 

22.62     .11 

70.9     9.4 

31.18    .00 

48.3     0.3 

July  8.4 

68.83    .39 

46.3    9.0 

87.48     .05 

4.4     0.7 

22.49     .15 

73.8    9.1 

31.16 -.04 

48.6     0.3 

18.4 

68.40  -.45 

48.1  +1.6 

87.35  -.08 

3.7  +0.6 

22.38  -.19 

75.1  +1.8 

31.10 -.06 

48.8  -0.9 

88.3 

61.98    .50 

49.5     1.1 

87.85     .11 

3. 1     0.6 

22.11     .99 

76.6     1.3 

31.00*   .11 

49.0  -0.1 

Aug.  7.3 

61.40     .54 

50.4     0.6 

37.13     .13 

2.5     0.5 

21.87     .95 

77.7     0.9 

30.87     .14 

49.0     0.0 

17.3 

60.84     .57 

50.8  +0.1 

86.98     .16 

8.1     0.4 

21.61     .97 

78.4  +0.4 

30.71     .17 

49.0  +0.1 

87.8 

60.86    .58 

50.6  -0.4 

86.88     .16 

1.8    0.9 

21.33     .99 

78.7    0.0 

30.53    .18 

48.8    0.9 

Sept.  6.8 

59.67  -.58 

50.0  -0.9 

86.66  -.17 

1.7+0.1 

21.04  -.99 

78.4  -0.5 

30.35  -.19 

48.6  +0.3 

16.8 

59.10     .56 

48.8     1.4 

26.49     .16 

I.G     0.0 

20.75     .98 

77.6     1.0 

30.16     .18 

48.8    0.4 

86.8 

58.55     .5Q 

47.1     1.9 

86.33    .15 

1.7-0.9 

20.48     .96 

76.4     1.5 

89.98     .17 

47.8     0.5 

Oct.    6.1 

58.05    .47 

45.0    9.4 

86.80     .19 

1.9     0.3 

20.22     .93 

74.7     1.9 

89.88    .14 

47.3     0.5 

16.1 

57.61     .40 

48.4     9.8 

86.09     .09 

8.3     0.6 

80.01     .90 

78.6    9.3 

89.69    .11 

46.8    0.5 

36.1 

57.84  -.38 

30.4  -3.1 

86.08  -.05 

3.0  -0.7 

19.83  -.15 

70.0  -9.7 

29.61  -.07 

46.3  +0.5 

Nov.  5.1 

56.97     .99 

36.1     3.4 

85.99  -.01 

3.8     0.9 

19.71     .09 

67.1     3.0 

89.56  -.09 

45.8    0.4 

15.0 

56.80     .19 

32.5     3.7 

86.00  +.04 

4.7     1.1 

19.65  -.03 

63.9     3.3 

89.58  +.04 

45.5    0.3 

85.0 

56.73  -.01 

88.8    3.8 

86.07     .09 

5.9     1.3 

19.65  +.03 

60.5     3.5 

89.64     .09 

45.8  +0.9 

Dec.   5.0 

56.78  +.11 

84.9     3.8 

86.19    .14 

7.3     1.5 

19.78     .10 

56.9     3.6 

89.76     .15 

45.8    0.0 

14.9 

56.95  +.99 

81.1  -3.7 

86.35  +.18 

8.9  -1.6 

19.86  +.17 

.53.3  -3.6 

29.94  +.90 

45.8  -0.9 

84.9 

57.83     .33 

17.4     3.5 

86.56     .99 

10.5     1.7 

20.05     .93 

49.8     3.6 

30.16     .94 

45.5    0.4 

34.9 

57.61  +.43 

14.0  -3.9 

86.80  +.96 

12.8  -1.7 

80.31  +.98 

46.4  -3.9 

30.48  +i» 

46.0-0.5! 
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fj  Draconis. 

P  Herculis. 

A  Draconis. 

COphiachi.          1 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

h      ni 

16  28 

Declination 
North, 

Right 
Ascension. 

Declination 

h      m 

16  22 

+61  45 

h      m 

16  25 

-|-2f  44 

+69    Cf 

h      m 

16  30 

-10  20 

(Dec.30.9) 

24.86  +.30 

70.9  -3.5 

20.00  +.23 

15.0  -2.7 

s 
8.80  +.35 

43.3  -3.5 

s 
54.53  +.83 

It 

6.1  -1.9 1 

Jan.    9.9 

25.21     .37 

67.6     3.1 

20.24     .25 

12.3     2.5 

9.20     .44 

40.0     3.1 

64.77     .96 

6.3     1.3 1 

19.9 

25.61     .43 

64.8    2.6 

20.51     .28 

9.9     2.3 

9.69     .53 

37.1     2.7 

55.05     .28 

7.6     1.3 

29.8 

26.07     .48 

62.3    9.1 

20.80     .30 

7.8    2.0 

10.26    .59 

34.7    2.1 

55.34     .30 

8.9     1.9 

Feb.  8.8 

26.57     .51 

60.5     1.5 

21.10     .30 

6.0     1.5 

10.88    .64 

32.8     1.5 

55.64     .30 

10.1     I.I 

18.8 

27.09  +.58 

59.3  -0.8 

21.40  +.31 

4.7  -1.0 

11.53 +.66 

31.7  -0.9 

55.94  +.30 

11.1  -1.0 

28.7 

27.61     .59 

58.8  -0.2 

21.71     .30 

3.8     0.6 

12.20     .66 

31.1  -0.2 

56.25     .30 

12.0    0.8 1 

Mar.  10.7 

28.12     .50 

59.0  +0.5 

22.01     .99 

3.5  -0.1 

12.86     .64 

31.3  +0.5 

56.54     .29 

12.7    0.6 

20.7 

28.60     .47 

59.8     1.1 

22.29     .27 

3.6  +0.4 

13.48     .60 

32.1     l.i 

56.82     .97 

13.3    0.4 

30.7 

29.05     .42 

61.2     1.7 

22.55     .25 

4.2    0.8 

14.06     .64 

33.6     1.7 

57.08     .26 

13.6-0.9 

Apr.  9.6 

29.44  +.37 

63.2  +9.2 

22.79  1-.23 

5.3  +1.2 

14.56  +.47 

35.6  +2.2 

57.33  +.94 

13.7    0.0 

19.G 

29.78     .30 

65.7    9.6 

23.01     .20 

6.7     1.6 

15.00     .39 

38.0    2.6 

57.56     .91 

13.6  +0.1 ' 

29.6 

30.05     .33 

68.4     2.9 

23.20     .17 

8.4     1.8 

15.35     .30 

40.8     2.9 

57.76     .19 

13.4    0.3! 

May    9.6 

30.25     .16 

71.5     3.1 

23.36     .14 

10.3     2.0 

15.60     .20 

43.9     3.1 

57.94     .16 

13.0    0.4 

19.5 

30.37     .09 

74.7     3.2 

23.48     .11 

12.4     2.1 

15.74  +.10 

47.1     3.2 

58.09     .14 

12.6    0.5 

29.5 

30.43  +.01 

77.9  +3.9 

23.57  +.08 

14.5  +2.1 

15.79   '.00 

50.4  +3.2 

58.21  +.10 

12.1  +0.5 

June  8.5 

30.40  -.06 

81.0     3.1 

23.63  +.04 

16.7     2.1 

15.73  -.10 

53.6     3.1 

58.30     .07 

11.6     0.5 

18.4 

30.30     .13 

84.0    2.9 

23.66     .00 

18.8     2.0 

15.58     .20 

56.6     2.9 

58.35  +.04 

11.0     0.5 

28.4 

30.13     .20 

86.8    2.6 

23.64  -.03 

20.7     1.9 

15.33     .29 

59.4     2.6 

58.37     .00 

10.5    0.5' 

July   8.4 

29.90     .26 

89.2    2.3 

23.59     .07 

22.5     1.7 

14.99     .37 

61.9     2.3 

58.36  -.03 

10.1      6.5 

18.4 

29.61  -.32 

91.3+1.8 

23.51  -.10 

24.1  +1.4 

14.58  -.45 

63.9  +1.9 

58.30  -.07 

9.6  +0.4 

28.3 

29.26     .37 

92.9     1.4 

23.39     .13 

25.4     1.1 

14.10     .51 

65.6     1.4 

58.22     .10 

9.2    0.4 

Aug.  7.3 

28.88     .40 

94.1     0.9 

23.25     .16 

26.4     0.9 

13.56     .56 

66.8    0.9 

58.10     .13 

8.8    0.3 

17.3 

28.45     .43 

94.8  +0.4 

23.08     .18 

27.1     0.6 

12.98     .59 

67.5  +0.4 

57.96     .15 

8.5    0.2 

27.3 

28.01     .45 

94.9  -0.1 

22.89     .19 

27.5  +0.9 

12.37     .62 

67.7  -0.1 

57.80     .17 

8.3    0.9 

8«pt.  6.2 

27.55  -.45 

94.6  -0.6 

22.70  -.19 

27.5  -OJ 

11.75 -.62 

67.4  -0*6 

57.63  -.17 

8.1  +0.2 

16.2 

27.10     .44 

93.7     I.I 

22.50     .19 

27.2     0.5 

11.13     .61 

66.5     1.1 

57.46     .17 

7.9  +0.1 

26.2 

26.67     .42 

92.3     1.6 

22.31     .18 

26.5     0.8 

10..53     .58 

65.1     1.6 

57.29     .16 

7.9    0.0 

Oct.    6.1 

26.26     .38 

90.5    2.1 

22.15     .16 

25.5     1.2 

9.97     .53 

63.3    2.1 

57.14     .14 

7.9  -0.1 

16.1 

25.91     .33 

88.1     2.5 

22.00    .13 

24.2     1.5 

9.46     .47 

60.9    2.6 

57.02     .1! 

8.0    0.2 

1 

26.1 

25.61  -.26 

85.4  -2.9 

21.89 -.09 

22.5  -1.8 

9.03  -.39 

58.2  -2.9 

56.93  -.07 

8.2-0.3 

Nov.  5.1 

25.38     .19 

82.2    3.3 

21.82 -.04 

20.5    9.1 

8.68     .30 

55.0     3.3 

56.88  -.09 

8.6    OJi 

15.0 

25.23     .11 

78.8     3.5 

21.81     .00 

18.2    2.4 

8.44     .19 

51.6     3.5 

56.8S  +.03 

9.2    0.6 

25.0 

25.16 -.02 

75.2    3.7 

21.84  +.06 

15.8    2.6 

8.30  -.08 

47.9     3.7 

56.93     .06 

9.9    0.8 

Dec.   6.0 

25.19  +.07 

71.4      3.8 

21.92    .11 

13.1      2.7 

8.29  +.05 

44.1     3.8 

57.04     .13 

10.8    1.0 

15.0 

25.31  +.17 

67.6  -3.8 

22.05  +.16 

10.3  -2.8 

8.39  +.16 

40.3  -3.8 

67.19  +.17 

11.9-1.1' 

24.9 

25.53     .25 

63.9    3.6 

22.23     .20 

7.5     2.8 

8.62     .28 

36.6    3.6 

57.38     .91 

13.0    1.2. 

34.9 

25.82  +.33 

60.3  -3.4 

22.45  +.94 

4.7  -2.7 

8.95  +.39 

33.1  -3.4 

57.61  +.96 

14.3  -IJJ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Triangul 

i  Auftralif. 

tf  Herculis. 

/cOph 

iuchi. 

d  Hereulia. 

Me»n 
SoIat 
Date. 

Bight 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
North.  ~ 

Bight 
Ascension. 

Declination 
North, 

4-  9  33 

Bight 
Ascension. 

Declination 
North. 

h      m 

16  36 

-68  48 

b       ni 

16  38 

+  39     8 

h     m 

16  52 

h      m 

16  57 

+33  43 

(Dec.30.9) 

38.71  +.53 

48.0+1.8 

59.28  +.99 

17.1  -3.9 

8 

17.46  +.90 

1 1'.'4  -9.9 

s 
24.10  +.19 

59.9  -3.1 

Jan.    9.9 

39.28     .61 

46.3     1.4 

59.52     .96 

14.0     3.0 

17.68     .93 

9.2    9.1 

24.31      .93 

56.9     9.0 

19.8 

39.92     .67 

45.1     1.0 

59.80     .99 

II.2     9.7 

17.92     .96 

7.2    9.0 

24.57     .97 

54.1     9.6 

29.8 

40.62     .78 

44.3     0.6 

60.11     .39 

8.7     9.9 

18.19     .96 

5.3     1.7 

24.85     .29 

51.6     9.3 

Feb.   as 

41.36    .75 

43.9  +0.9 

60.44     .34 

6.7     1.7 

18.47     .99 

3.7     1.5 

25.16     .31 

49.5     1.8 

18.8 

42.  n  +.76 

43.9  -0.9 

60.78  +.34 

5.3  -l.l 

18.76  +.99 

2.4  -1.1 

25.48  +.39 

48.0  -1.3 

28.7 

42.87     .75 

44.3    0.6 

61.13     .34 

4.4  -0.6 

19.06     .90 

1.5     0.8 

25.80    .39 

47.0     0.7 

Mar.  10.7 

43.62     .73 

45.1     0.9 

61.47     .33 

4.1     0.0 

19.34     .98 

0.9  -0.4 

26.13    .39 

46.5  -0.1 

20.7 

44.34     .70 

4C.3     1.3 

61.80     .39 

4.5  +0.6 

19.62     .97 

0.8    0.0 

26.44     .31 

46.6  +0.4 

30.7 

45.03     .66 

47.7     1.6 

62.10     .99 

5.4     1.9 

19.89     .96 

1.0  +0.4 

26.74     .99 

47.3     1.0 

Apr.   9.6 

45.66  +.61 

49.6  -1.8 

61.38 +.97 

6.8  +1.7 

20.14  +.94 

1.6  +0.8 

27.02  +.97 

48.6  +1.6 

19.6 

46.24     .55 

51.7     9.9 

62.63     .93 

8.7    9.1 

20.37     .99 

2.5    1.1 

27.28     .94 

50.2     1.9 

29.6 

46.76     .48 

54.0     9.4 

62.85     .90 

11.0     9.4 

20.58     .90 

3.7     1.3 

27.50     .91 

52.3    9.9 

May   9.5 

47.20     .40 

56.4     9.5 

63.03     .16 

13.5    9.6 

20.76     .17 

5.1      1.5 

27.70     .18 

54.6    9.4 

19.5 

47.55    .31 

59.0    9.6 

63.17     .19 

16.2     9.8 

20.92    .14 

6.7     1.6 

27.86     .14 

57.2    9.0 

29.5 

47.82  +.93 

61.6  -9.6 

63.27  +.08 

19.1  +9.8 

21.04  +.11 

8.3  +1.6 

27.98  +.10 

59.8  +9.7 

June  8.5 

48.00     .13 

64.2     9.6 

63.32  +.03 

21.9     9.8 

21.14     .08 

lO.O     1.6 

28.06    .06 

62.5    9.7 

18.4 

48.07  +.03 

66.8    9.5 

63.33  -.01 

24.6     9.7 

2i.20     .04 

11.6    1.6 

28.09  +.09 

65.2    9.6 

28.4 

48.04  -.07 

69.3    9.4 

63.30     .06 

27.2     9.5 

21.22 +.01 

13.2     1.5 

28.09  -.03 

67.7    9.4 

Jolj   8.4 

47.92     .17 

71.6    9.9 

63.22    .10 

29.5    9.9 

21.21  -.03 

14.6     1.4 

28.04     .07 

70,0    9.9 

18.4 

47.70  -.97 

73.7  -1.9 

63.10 -.14 

31.6  +1.9 

21.16 -.07 

15.9  +1.9 

27.95  -.11 

72.1  +1.9 

28.3 

47.39     .35 

75.4     1.6 

62.94     .17 

33.3     1.5 

21.07     .10 

ir.O     1.0 

27.83     .14 

73.9     1.6 

Aug.  7.3 

47.00     .49 

76.8     1.9 

62.75     .90 

34.0     1.1 

20.96     .13 

17.9    0.8 

27.66     .18 

75.3     1.3 

17.3 

46.55     .47 

77.7     0.7 

62..53     .93 

35.5    0.7 

20.81     .15 

18.6     0.6 

27.47     .90 

76.4     0.9  ! 

27.2 

46.05     .51 

78.3  -0.3 

62.29     .95 

36.0  +0.3 

20.65     .17 

19.1     0.3 

27.26     .22 

77.0  +0.5 

Sept.  0.2 

45.53  -.53 

78.3  +0.3 

62.04  -.95 

36.0  -0.9 

20.47  -.18 

19.3  +0.1 

27.03  -.93 

77.3    0.0, 

16.2 

45.00     .59 

77.9    0.7 

61.79     .25 

35.6    0.6 

20.29     .18 

19.3  -0.1 

26.79     .93 

77.1  -0.4 

26.2 

44.49     .48 

77.0     1.1 

61.54     .94 

34.7     1.1 

20.n     .17 

19.0     0.4 

26.56     .93 

76.5    0.8 

Oct.    6.1 

44.03     .43 

75.6     1.5 

61.31     .99 

33.4     1.5 

19.94     .16 

18.5     0.7 

26.34     .21 

75.5    1.3 

16.1 

43.64     .35 

73.8     1.9 

61.10     .19 

31.7     1.9 

19.80     .13 

17.6     0.0 

26.14     .18 

74.0    1.7 

26.1 

43.34  -.25 

71.8+9.9 

60.94  -.14 

29.5  -9.3 

19.68  -.10 

16.6  -1.9 

25.98  -.14 

72.2  -9.0 

Nov.  5.1 

43.14     .14 

69.5    9.4 

60.82     .09 

27.0    9.7 

19.61     .05 

15.2     K5 

25.86    .10 

69.9    9.4 

15.0 

43.06  -.03 

67.0     9.5 

60.75  -.04 

24.2    3.0 

19.58  -.01 

13.6     1.7 

25.78  -.05 

67.4    9.7 

25.0 

43.  M  +.11 

64.5    9.5 

60-74  +.09 

21.0     3.9 

19.59  +.04 

11.9     1.0 

25.76  +.01 

64.5    9.9 

Dec.   5.0 

43.29     .94 

62.0     9.4 

60.79     .08 

17.7     3.4 

19.65     .09 

9.8    9.1 

25.79    .06 

61.5    3.1 

14.9 

43.59  +.36 

59.7  +9.9 

60.89  +.14 

14.3  -3.4 

19.77  +.14 

7.7  -9.9 

25.88  +.19 

58.3  -3.9 

24.9 

44.00     .47 

57.6     1.9 

01.06     .19 

10.9     3.3 

19.93     .18 

5.5    9.9 

26.02     .17 

55.1     3.9 

34.9 

44.52  +.57 

5.5.8  +1.6 

61.27  +.94 

7.6  -3.2 

20.12  +.99 

3.3-9  1 

26.21  +.91 

51.9-3.1 

\ 

— 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

e  UrBiB  Minorii. 

a'  Hercalia. 

b  Ophiuchi. 

^Drmconis. 

lieaa 
Solar 
Date. 

1 

Bight 
Asoenaion. 

Declination 
North. 

Bight 
Aaoenaion. 

North. 

Bight 
Ascenaioii. 

DeoUnatioD 
Souih. 

Bight 
AsocnaioQ. 

DedinatioD 
North, 

b      m 

16  57 

+82*  13 

h     m 

17    9 

+  14  3J' 

h     m 

17  19 

O           / 

-24     4 

h     m 

17  27 

+52*  22' 

(Dec.30.9) 

25.39+  .53 

18.9  -8.4 

27.92  +.18 

17.1  -9.4 

26*20  +J81 

It 
2.8  -0.9 

50.36  +.16 

70'!2  -8.6 

Jan.    9.9 

26.08     .89 

15.6    3.9 

28.12     .99 

14.7     9.3 

26.43    JM 

3.1     0.3 

50.55     .93 

66.7    a.3 

19.9 

27.04   1.09 

12.6     9.8 

28.35     .95 

12.5     9.1 

26.69     .97 

3.5     0.4 

50.81     .98 

63.4    J.1 

89.8 

28.24   l.ao 

10.0     9.3 

28.61     .97 

10.4     1.9 

26.98     .30 

4.0     0.5 

51.12     .33 

60.5    d.7 

Feb.   8.8 

29.64  1.47 

8.0     1.7 

28.89     .98 

8.7     1.6 

27.28    .31 

4.5     0.5 

51.47     .36 

58.0    M| 

18.8 

31.18+1.58 

6.6  -1.9 

29.18  +.99 

7.3  -1.9 

27.60  +.39 

5.0  -0.5 

51.85 +.39 

66.1  -1.6 

28.8 

32.81    1.64 

5.8  -0.5 

29.47     .99 

6.3     0.8 

27.92    .39 

5.5     0.5 

52.25     .40 

54.8    1.0  i 

Mar.  10.7 

34.46  1.63 

5.6  +0.9 

29.76     .99 

5.8  -0.3 

28.24     .39 

5.9    0.4 

52.66     .41 

54.2  -0.3 

20.7 

36.07  1.56 

6.2    0.8 

30.04     .96 

5.6  +0.1 

28.55    .31 

6.3    0.4 

53.06     .40 

54.2  +0.3 

30.7 

37.59  1.44 

7.3     1.4 

30.32     .97 

5.9     0.5 

28.86     .30 

6.6    0.3 

53.46     .38 

54.8     1.0 

Apr.   9.6 

38.964-1.98 

9.0  +1.9 

30.58  +J» 

6.6  +0.9 

29.16  +.99 

6.9  -0.9 

53.83  +.36 

56.1  +1.5 

19.6 

40.14   1.07 

11.2    9.4 

30.82     .93 

7.7     1.9 

29.43     .97 

7.1     0.9 

54.18     .33 

57.9    9.0 

29.6 

41.10     .83 

13.8    9.7 

31.04     .91 

9.1     1.5 

29.69     .95 

7.3     0.9 

54.49     .99 

60.2    9.5 

May   9.6 

41.80     .56 

16.7     3.0 

31.24     .18 

10.7     1.7 

29.93     .99 

7.4     0.1 

54.75     .94 

62.8    9.8 

19.5 

42.234-  .90 

19.7    3.1 

31.41     .15 

12.5     1.9 

30.14     .90 

7.6     0.1 

54.96     .19 

65.8    3.0 

29.5 

42.37     .00 

22.9  +3.9 

31.55 +.19 

14.4  +1.9 

30.32  +.16 

7.7  -0.1 

55.12  +.13 

68.9  +3.9 

June  8.5 

42.24-  .97 

26.1     3.1 

31.66     .09 

16.4     1.9 

30.47     .13 

7.9     0.9 

55.22     .07 

72.1     3.9 

18.5 

41.83     .54 

29.1     3.0 

31.73     .05 

18.3     1.9 

30.58     .09 

8.0     0.9 

55.27  +.01 

75.3     3.1 

28.4 

41.15     .80 

32.0     9.8 

31.76  +.01 

20.2     1.8 

30.65    .05 

8.2    0.9 

55.25  -.06 

78.3     3.0 

Julj   8.4 

40.23  1.03 

34.7    9.4 

31.76 -.09 

21.9     1.6 

30.68  +.01 

8.4     0.9 

55.17     .11 

81.2    9.8 

18.4 

39.09-1.93 

36.9  +9.1 

31.72 -.06 

23.4  +1.4 

30.66  -  04 

8.7  -0.9 

55.04  -.16 

83.9+9.5 

28.3 

37.76  1.41 

.38.8     1.7 

31.64     .10 

24.8     1.9 

30.60     .08 

8.9     0.9 

54.85     .91 

86.2     9.1  1 

Aug.   7.3 

36.27   1UJ6 

40.2     1.9 

31.53     .13 

25.9     1.0 

30.51     .11 

9.1      0.9 

54.62     M 

88.1     1.7  1 

17.3 

34.65  1.67 

41.2    0.8 

31.38     .15 

26.8    0.7 

30.38     .14 

9.2     0.1 

54.34     .30 

89.7     1.3 

27.3 

32.93  1.74 

41.7  +0.3 

31.22     .17 

27.4     0.5 

30.22     .17 

9.3  -0.1 

54.02     .33 

90.7     0.8 

Sept.  6.2 

31.17-1.78 

41.7-0.3 

31.04 -.19 

27.7  -1^.9 

30.04  -.18 

9.3    0.0 

53.68  -.34 

91.3  +0^ 

16.2 

29.38  1.77 

41.2    0.8 

30.84     .19 

27.7  -0.1 

29.85     .19 

9.3  +0.1 

53.33     .35 

91.4  -0.9 

26.2 

27.63  1.79 

40.2     1.9 

:«).65     .18 

27.4     0.4 

29.66     .19 

9.1     0.9 

52.98     .36 

91.0     0.7  1 

Oct.    6.2 

25.94   1.63 

38.7     1.7 

:«).48     .17 

26.9     0.7 

29.48    .17 

8.9    0.9 

52.63     .33 

90.1      1.9' 

16.1 

24.37  1.50 

.36.8    9.9 

30.32     .14 

26.0     1.0 

29.32     .14 

8.7     0.9 

52.31     .30 

88.7     1.7 

26.1 

22.94-1.39 

34.4  -4.6 

30.19  -.11 

24.8  -1.3 

29.19  -.11 

8.5  +0.9 

52.02  -.96 

86.7-9.1 

Nov.  5.1 

21.72  l.ll 

31.6    2.9 

30.09     .07 

2:1.3     1.6 

29.10     .07 

8.2    0.9 

51.78     .99 

84.4     9.6 

15.0 

20.73     .86 

28.4     3.3 

30.04  -.03 

21.6     1.9 

29.05  -.09 

8.0     0.9 

51.59     .15 

81.6    9.9 

25.0 

20.00     .58 

25.0    3.5 

30.03  +.09 

19.6    9.1 

29.06  +.03 

7.9  +0.1 

151.47     .00 

78.5     3.3 

Dec.    5.0 

19.56-  .98 

21.5    3.6 

30.07     .07 

17.4     9.3 

29.12    .09 

7.8     0.0 

51.42 -.09 

75.1   3.6 : 

16.0 

19.43+  .04 

17.8  -3.6 

30.17  +.19 

15.1  -9.4 

29.24  +.14 

7.8  -0.1 

51.43 +.05 

71.5  -3.6 

24.9 

19.62     .34 

14.2     3.6 

:i0.31     .18 

12.G    9.4 

29.40     .18 

8.0    0.9 

51.52     .19 

67.9     3.6; 

34.9 

20.11+  .64 

10.7  -3.4 

30.49  +.90 

10.2  -9.4 

29.61  +.93 

8.3  -0.3 

51.68 +.10 

64.3-3.5  1 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

a  Ophiuohi. 

u  Draconia. 

ft  Heroulia. 

^1  Draconia. 

Mean 
SoUr 
Date. 

Bight 
AMenaion. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

17  29 

+  12  38 

h     m 

17  37 

+  68  48 

h      m 

17  42 

+27  47 

)i      ra 

17  43 

+72  12 

Jan.    0.0 

a 
39.54  +.16 

40.9  -9.3 

8 

33.14  +.16 

39.7  -3.7 

s 

0.:W  +.14 

I9.'3  -9.9 

8 

52.63  +.15 

I8'2  -3.7 

9.9 

39.73     .90 

38.6     9.9 

33.36     .98 

36.1     3.5 

0.46     .10 

16.4     9.8 

52.85     .99 

14.6     3.5 

19.9 

39.94     .98 

:)6.5    9.1 

33.69     .38 

32.8    3.9 

0.67     .99 

13.7     9.6 

53.20     .41 

11.2    3Ji 

39.9 

40.19     .95 

34.5     J. 9 

34.12     .47 

29.8    9.8 

0.90     .95 

11.2    9.3 

53.67     .59 

8.1      9.8 

Feb.   8.8 

40.45     .97 

32.8     1.6 

34.62     .54 

27.2     9.3 

1.17     .98 

9.0     9.0 

54.24     .61 

5.5    9.4 

18^ 

40.73  +.98 

31.4  -1.9 

35.20  +.60 

25.2  -1.7 

1.46  +.99 

7.2  -1.5 

54.90  +.68 

3.4  -1.8 

28.8 

41.02     .99 

30.3     0.8 

35.82     .63 

23.8     1.1 

1.75     .30 

6.0     1.0 

55.61     .73 

2.0     1.1 

Mar.  10.8 

41.31     M 

29.7  -0.4 

36.46     .64 

2:^.1  -0.4 

2.06     .30 

5.2  -0.5 

56.35     .75 

1.2-O.S 

90.7 

41.59     .96 

29.5    0.0 

37.11     .64 

23.0  +0.3 

2.36     .30 

5.0  +0.1 

57.11     .75 

1.0+0.9 

30.7 

41.87     JKT 

29.8  +0.4 

37.74     .61 

23.6    0.9 

2.66     J» 

5.3     0.6 

57.a5     .79 

1.5     0.8 

Apr.   9.7 

42.14  +.26 

30.4  +0.8 

38.33  +.57 

24.9  +1.5 

2.95  +.96 

6.2  +1.1 

58.55  +.67 

2.7  +1.4 

19.7 

42.39     .95 

31.4     1.1 

.38.88     .51 

26.7    9.1 

3.22     .96 

7.5     1.5 

59.19     .60 

4.4     9.0 

29.6 

42.63    M 

.32.7    1.4 

39.36     .44 

29.0    9.5 

3.48     .94 

9.2     1.0 

59.76     .59 

6.7     9.4 

Ma^   9.6 

42.84     .90 

34.3    1.6 

39.76     .36 

31.7    9.9 

3.70     .91 

11.2    9.9 

60.23    .49 

9.3     9.8 

19.6 

43.03    .17 

36.0     1.8 

40.07     .96 

34.7     3.1 

3.90     .18 

13.5    9.4 

60.60    .31 

12.3     3.1 

29.5 

43.19 +.14 

37.8  +1.9 

40.28  +.16 

38.0  +3.3 

4.07  +.15 

16.0  +9.5 

60.85  +.19 

15.4  +3.9  1 

June  8.5 

43.32    .11 

39.7     1.9 

40.40  +.06 

41.3     3.3 

4.20     .11 

18.5    9.5 

60.98  +.07 

18.7     3.3 

18.5 

43.41     .07 

41.6     1.9 

40.41  -.04 

44.6     3.3 

4.29     .07 

21.1     9.5 

60.99  -.05 

22.0     3.3 

28.5 

43.46  +.oa 

43.4     1.8 

40.32     .14 

47.9     3.1 

4.34  +.03 

23.6     9.4 

60.88    .17 

25.3     3.1 

July  8.4 

43.48    .00 

45.2     1.6 

40.13     .94 

50.9     9.9 

4.34  -.09 

25.9     9.3 

60.65     .99 

28.3    9.0 

18.4 

43.45  -.04 

46.7  +1.5 

39.84  -.33 

53.7  +9.6 

4.30  -.06 

28.1  +9.1 

60.31  -.40 

31.2  4«.7 

28.4 

43.39    .08 

48.1     1.3 

39.46     .41 

56.2    9.3 

4.22     .10 

30.0     1.8 

59.86     .49 

33.7     9.3 

Aug.  7.4 

43.29    .11 

49.2     1.0 

39.01     .49 

58.3     1.9 

4.11     .14 

31.7     1.5 

59.32     .58 

35.8     1.0 

17.3 

43.16    .14 

50.1     0.8 

38.49     .55 

60.0     1.4 

3.95    .17 

33.0     1.1 

58.70     .65 

37.6     1.5  1 

27.3 

43.01     .17 

50.8    0.5 

37.92     .50 

61.2     1.0 

3.77     .19 

34.0     0.8 

58.01     .71 

38.8     1.0 

Sept.  6.3 

42.83  -.18 

51.2  +0.3 

37.30  -.63 

61.9+0.5 

3.56  -m 

34.6  +0.4 

57.28  -.75 

39.6  +0.5 

16.2 

42.64     .19 

51.3    0.0 

36.67     .64 

62.1  -0.1 

3.35     .93 

34.8    0.0 

56.51     .77 

39.9    0.0 

26.2 

42.45     .19 

51.1  -0.3 

36.02     .64 

61.8    0.6 

3.12     .99 

.34.6  -0.4 

55.74     .77 

39.7  -0.5  ' 

Oct.    6.2 

42.27     .18 

50.7     0.6 

35.39     .69 

60.9     1.1 

2.90     Jil 

34.0     0.8 

54.97     .75 

.38.9     1.0 

16.2 

42.10    .15 

49.9    0  9 

34.79     .58 

59.5     1.6 

2.70     .19 

33.0     1.9 

54.24     .71 

37.6     1.6 

26.1 

41.96 -.19 

48.9  -1.9 

34.23  -.59 

57.7  -9.1 

2.52  -.16 

31.7-1.6 

53.56  -.64 

35.8  -9.0 

Nov.  5.1 

41.85     .09 

47.6     1.4 

33.74     .45 

55.3     9.6 

2.38     .19 

29.9     1.9 

52.96     .56 

33.5    9.5' 

15.1 

41.79 -.04 

46.0     1.7 

33..34     .36 

52.5     3.0 

2.28     .06 

27.8    9.9 

52.44     .46 

30.8    9.9 

25.1 

41.76     .00 

44.2     1.9 

33.03     .96 

49.4     3.3 

2.22  -.03 

25.4     9.5 

52.04     .34 

27.7     3.9' 

Dec.   5.0 

41.79 +.05 

42.1     9.1 

32.8:i     .14 

45.9     3.5 

2.21  +.09 

22.8    11.7 

51.76     .91 

24.3     3.5 

1 

15.0 

41.86 +.10 

40.0  -9.9 

32.74  -.03 

42.3  -3.7 

2.26  +.07 

19.9  -9.9 

51.62 -.07 

1 
20.7  -3.7 

25.0 

41.98    .14 

37.7    9.3 

32.77  +.09 

38.6    3.7 

2.35    .19 

17.0    3.0 

51.61  +.06 

17.0     3.7, 

34.9 

42.15  +.18 

35.4  -9.3 

32.92  +.91 

34.9  -3.6 

2.49  +.17 

14.0  -9.9 

51.74  +JM 

13.5  -8.6 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y  Draconis. 

ys  Sagittarii. 

fi  Sagittarii. 

11  Serpentis. 

Mean 
Solar 
Dato. 

Right 
Ascension . 

Declination 
NoHh. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
SinOh, 

h      m 

17  53 

+  5f  29 

h     m 

17  58 

-^30  26 

h      ni 

18    6 

O            1 

-21     5 

h      m 

18  15 

O            / 

-  2  55 

Jail.    0.0 

56.55  +.19 

7.3.5  -3.6 

s 
30.75  +.18 

19.0  +0.3 

58.30  +.16 

6.6  -0.9 

25!90  +.13 

30.6  -1.3 , 

9.9 

56.70     .19 

70.0     3.4 

30.95     .29 

18.7     0.9 

58.48     .90 

6.9    0.3 

26.05     .17 

:«.0    1.3 

19.9 

56.92    .94 

66.6     3.9 

31.19     .95 

18.5     0.9 

58.69     .93 

7.2    0.3 

26.23     .90 

33.3     1.3 

29.9 

57.19     .99 

63.6    9.8 

31.46     .98 

18.4  +0.1 

58.93     .96 

7.5    0.3 

26.44     .S3 

34.5     1.3 

Feb.   8.9 

57.51     .33 

61.0    9.4 

31.75     .30 

18.3    0.0 

59.20     .98 

7.8     0.3 

26.68     .95 

35.6     1.0 

18.8 

57.86  +.37 

58.8  -1.9 

32.07  +.39 

18.3    0.0 

59.49  +.99 

8.1  -0.9 

26.94  +.96 

36.5-0.8 

28.8 

58.24     .39 

57.2     1.3 

32.39     .33 

18.4     0.0 

59.79     .30 

8.3    0.9 

27.21     .98 

37.2    0.6 

Mar.  10.8 

58.63     .40 

56.3  -0.6 

32.73     .33 

18.4  -0.1 

60.09     .31 

8.4  -0.1 

27.49     .98 

37.7  -0.3 

20.8 

59.03     .40 

56.0    0.0 

33.06     .33 

18.5    0.1 

60.40     .31 

8.4     0  0 

27.77     .98 

37.8    0.0 ' 

30.7 

59.43     .39 

56.4  +0.7 

33.39     .33 

18.6    O.l 

60.71     .31 

8.4  +0.1 

28.06     .98 

37.7  +OJI : 

Apr.    9.7 

59.81  +.37 

57.4  +1.3 

33.72  +.32 

18.6  -0.1 

61.01  +.30 

8.2  +0.9 

28.34  +.98 

37.3+0.5 

19.7 

60.17     .34 

59.0     1.8 

34.04     .31 

18.8    0.1 

61.31       99 

8.0    0.9 

28.61     .97 

36.7    0.7 

29.6 

60.50     .31 

61.0     9.3 

34.34     .99 

18.9     0.2 

61.59     .97 

7.8    0.3 

28.88    .96 

35.9    0.9 

May    9.6 

60.79     .97 

63.5    9.7 

34.62     .27 

19.1     0.9 

61.86     .96 

7.5    0.3 

29.12     .94 

34.9     1.1 1 

19.6 

61.03     .23 

66.3    9.9 

34.88     .24 

19.3     0.3 

62.11      .93 

7.2    0  3 

29.35     .99 

33.7     1.2 

29.6 

61.23 +.17 

69.4  +3.1 

35.11  +.21 

19.6  -0.3 

62.33  +.90 

7.0  +0.9 

29.56  +.19 

32.5  +1.S  1 

Jiiue  8.5 

61.37     .11 

72.6     3.9 

35.30     .18 

19.9     0.4 

62.52     .17 

6.8    0.9 

29.73     .16 

31.3     1.9 

18.5 

61.45  +.06 

75.9     3.9 

35.46     .13 

20.4     0.5 

62.67     .13 

6.6  +0.1 

29.88     .13 

30.1     1.9 

28.5 

61.47  -.01 

79.0     3.1 

35.57     .09 

20.9     0.5 

62.78     .09 

6.5    0.0 

29.98     .09 

29.0     1.1 

July   8.4 

61.43     .07 

82.1     2.9 

35.64  +.04 

21.4     0.6 

62.85    .05 

6.5    0.0 

30.05     .05 

27.9     1.0 

18.4 

61.34  -.13 

84.9  +9.7 

35.66     .00 

22.0  -0.6 

62.88  +.01 

6.5  -0.1 

30.08  +.01 

27.0  +0.9 

28.4 

61.18     .18 

87.4     9.4 

35.63  -.05 

22.5    0.6 

62.87  -.04 

6.6    0.1 

30.06  -.04 

26.2    0.8 

Aug.  7.4 

60.98     .93 

89.6    9.0 

35.56     .09 

23.1     0.5 

62.81     .08 

6.8    0.2 

30.00     .08 

25.5    0.6 

17.3 

.60.72     .97 

91.5     1.6 

35.45     .13 

23.6     0.5 

62.71     .19 

7.0    0.9 

29.91     .11 

25.0    0.5 

27.3 

60.43     .31 

92.8     1.9 

35.30     .16 

24.0    0.4 

62.57     .15 

7.1     0.9 

29.78    .14 

24.6    0.3 

Sept.  6.3 

60.11  -.33 

93  8  +0.7 

35.12  -.19 

24.4  -0.3 

62.41  -.17 

7.3  -0.1 

29.63  -.16 

24.3+0.9 

16.3 

59.77     .35 

94.2  +0.9 

34.92     .20 

24.6  -0.1 

62.23     .18 

7.4     0.1 

29.46     .18 

24.2     0.0 : 

26.2 

59.42     .35 

94.1  -0.3 

34.71     .20 

24.7     0.0 

62.04     .19 

7.5  -0.1 

29.28     .18 

24.2  -0.1 ! 

Oct.    6.2 

59.07     .34 

93.6     0.8 

34.51     .20 

24.6  +0.1 

61.85     .18 

7.6     0.0 

29.10     .18 

24.4     0.3 

16.2 

58.74     .31 

92.5     1.3 

34.32     .18 

24.4     0.9 

61.68     .16 

7.6    0.0 

28.93     .16 

24.8     0.4 

26.1 

58.44  -.28 

90.9  -1.8 

34.16 -.14 

24.1  +0.3 

61.52 -.14 

7.6    00 

28.77  -.14 

25.3  -0.6 

Nov.   5.1 

58.18     .94 

88.8    9.3 

34.03     .10 

23.7     0.4 

01.40     .10 

7.6     0.0 

28.65     .11 

26.9    0.7 

15.1 

57.97     .18 

86.3    9.7 

33.95     .06 

23.2    0.5 

61.32     .06 

7.6    0.0 

28.56     .07 

26.7    0.9! 

25.1 

57.81     .12 

83.4     3.0 

33.92  -.01 

22.8    0.5 

61.29 -.01 

7.6    0.0 

28.52  -.03 

27.7     1.0 

Dec.    5.0 

57.72  -.06 

80.2    3.3 

33.94  +.05 

22.3    0.4 

61.30 +.04 

7.6  -0.1 

28.51  +.09 

28.7     1.1 

15.0 

57.70  +.01 

76.8  -3.5 

34.02  +.10 

21.9  +0.4 

61.36  +.09 

7.8  -0.9 

28.56  +.06 

29.9-1 .91 

25.0 

57.75     .08 

73.2    3.6 

34.15     .15 

21.5    0.3 

61.47     .13 

8.0    0.9 

28.64     .11 

31.2     1.3 

1          35.0 

57.87  +.15 

69.6  -3.6 

34.32  +.90 

21.2+0.3 

61.63  +.17 

8.2  -0.3 

28.77  +.16 

32.6  -1,3 
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APPAKENT  PLACES  FOK  THE  UPPEB  TEANSIT  AT  WASHINGTON. 

Mean 
SoUff 
Date. 

a  Octantii. 

1  Aquilai. 

aLyrs. 
(Vega.) 

/3LyrtB. 

Right 
AsoeDsion. 

Declination 
South. 

O            1 

-89  15 

Right 
Asoension. 

DeoUnation 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Asoension. 

Declination 
North. 

h 
18 

h     m 

18  29 

-  8  19 

h      m 

18  33 

-f  38  40 

ll      m 

18  45 

+33  13 

Jan.    0.0 

ID      8 

3453.0+4.7 

63.5  +3.3 

S 

1.56  +.19 

13'6-1.0 

• 

4.77  +.08 

50.6  -3.9 

52.58  +.07 

6l''7  -3.0 

10.0 

34  58.9    7.5 

60.3     3.9 

1.70     .16 

14.6     1.0 

4.67     .13 

47.4     3.1 

52.67     .19 

58.7     3.0 

19.9 

35  8.0  10.5 

57.2     3.0 

1.88     .19 

15.6    0.9 

5.03     .18 

44.3     3.0 

52.81     .16 

55.8    9.9 

89.9 

3519.7  13.0 

54.3     9.7 

2.09     .99 

16.5    0.8 

5.22    .99 

41.4     9.8 

53.00     .90 

53.0     9.6 

Feb.    8.9 

3533.9  15.9 

51.8    9.4 

2.32     .34 

17.2    0.7 

5.46     .95 

38.8    9.4 

53.21     .93 

50.5    9.3 

18.9 

3550.1+17.0 

49.6  +9.0 

2.58  +.96 

17.9  -0.6 

5.73  +.98 

36.6  -9.0 

53.46  +.96 

48.4  -1.9 

88.8 

36  7.8  18.4 

47.9     1.5 

2.84     .97 

18.4     0.4 

6.03     .31 

34.9     1.4 

53.73     .98 

46.7     1.4 

Mar.  10.8 

3626.7  19.3 

46.6     1.0 

3.12     .98 

18.7  -0.9 

6.34     .39 

33.7    0.9 

54.02     .30 

45.5    0.9 

20.8 

3646.3  19.8 

45.9  +0.5 

3.41     .99 

18.7  +0.1 

6.67     .33 

33.1  -0.3 

54.33     .31 

44.9  -0.3 

30.7 

37  6.2  19.9 

45.6    0.0 

3.70     .99 

18.5    0.3 

7.00     .33 

33.1  +0.3 

54.65     .39 

44.8+0.9 

Apr.   9.7 

3725.9+19.5 

45.8  -0.4 

3.99  +.99 

18.2  +0.5 

7.33  +.39 

33.8  +0.9 

54.96  +.31 

45.3  +0.8 

19.7 

.3745.1    18.8 

46.4     0.9 

4.27     .98 

17.6    0.7 

7.66     .31 

34.9     1.4 

55.27     .30 

46.4     1.3 

29.7 

38   3.3  17.6 

47.6     1.4 

4.55    sm 

16.9    0.8 

7.96     .99 

36.6    1.9 

55.57     .99 

47.9     1.7 

May   9.6 

3820.2  16.3 

49.2     1.8 

4.81     .95 

16.0     0.9 

8.25     .97 

38.7    9.3 

55.85     .97 

49.9    9.1 

19.6 

3835.5  14J 

51.1      9.9 

5.05     .93 

15.1     1.0 

8.50     .94 

41.1     9.6 

56.11     .94 

52.2    2.4 

29.6 

3848.7+ia.i 

53.5  -9.5 

5.27  +.91 

14.1  +1.0 

8.73  +.90 

43.9  +9.8 

56.34  +.91 

54.7  +9.7 

June  8.6 

3859.6    9.7 

56.1     9.8 

5.47     .18 

13.1     1.0 

8.91     .16 

46.8    3.0 

56.53     .17 

57.5    9.8 

18.5 

39  8.0    7.0 

58.9    3.0 

5.63     .14 

12.1     0.9 

9.05     .19 

49.8    3.0 

56.69     .13 

60.3     9.9 

28.5 

3913.6    4.9 

62.0     3.1 

5.75     .10 

11.2     0.9 

9.14     .07 

52.8    3.0 

56.80     .09 

63.2    9.8 

July   8.5 

39  16.2+  1.9 

65.1     3.1 

5.84     .06 

10.4     0.8 

9.18  +.09 

55.8    9.9 

56.86  +.04 

66.0    9.7 

18.4 

:59  15.8- 1.9 

68.2  -3,1 

5.88  +.09 

9.7  +0.6 

9.18  -.03 

58.6  +9.7 

56.88  -.01 

68.7  +9.6 

28.4 

3912.4    4.9 

71.2    9.9 

5.88  -.09 

9.1     0.5 

9.12     .08 

61.2    9.5 

56.84     .06 

71.2    9.4 

Aug.  7.4 

39  6.1     7.7 

74.0    9,7 

5.84     .06 

8.7     0.4 

9.01     .13 

63.5    9.9 

56.76     .10 

73.5    9.1 

17.4 

3857.0  10.3 

76.6     9.4 

5.75     .10 

8.3    0.3 

8.86     .17 

65.5     1.8 

56.64     .14 

75.4     1.8 

27.3 

3845.6  19.6 

78.8    9.0 

5.64     .13 

8.1     0.9 

8.67    .91 

67.2     1.4 

56.48    .18 

77.0     1.4 

Sept.  6.3 

3832.0-14.4 

80.5  -1.5 

5.49  -.16 

8.0  +0.1 

8.45  -.93 

68.4  +1.0 

56.28  -.91 

78.3  +1.1 

16.3 

3816.9  15.7 

81.7    0.9 

5.32     .17 

8.0    0.0 

8.20     .95 

69.2    0.6 

56.07     .93 

79.2    0.7  1 

26.3 

38  0.7  16.4 

82.4  -0.4 

5.14     .18 

8.1  -0.1 

7.94     .96 

69.6  +0.1 

55.83     .94 

79.6  +0.9 

Oct.    6.2 

3744.2  16.5 

82.5  +0.9 

4.96     .18 

8.2    0.9 

7.68     .96 

69.5  -0.3 

55.59     .94 

79.6  -0.9 , 

16.2 

3727.9   16.0 

81.9    0.8 

4.79     .16 

8.5    0.3 

7.42     .95 

68.9    0.8 

55.35     .93 

79.2    0.6 

26.2 

3712.5-14.7 

80.8  +1.4 

4.64  -.14 

8.8  -0.4 

7.18  -.93 

67.9  -1.3 

55.13 -.91 

78.3  -l.l 

Nov.   5.1 

:}658.7  19.9 

79.1     9.0 

4.51     .11 

9.3    0.5 

6.97     .90 

66.4     1.7 

54.93     .18 

77,0     1.6 

15.1 

3647.0   10.5 

76.9    9.4 

4.42     .07 

9.9    0.6 

6.79     .16 

64.5    9.1 

54.77     .15 

75.3     1.9 

25.1 

3637.9    7.7 

74.2    9.8 

4.36  -.03 

10.5    0.7 

6.66     .11 

62.2    9.5 

54.64     .10 

73.2    9.3 

Dec.    5.1 

3631.9    4.5 

71.3    3.1 

4.35  +.01 

11.3     0.8 

6.57     .06 

59.5    9.8 

54.56     .06 

70.8     9.6 

15.0 

3629.0-  1.9 

68.1  +3.3 

4.38  +.06 

12.1  -0.9 

6.54  -.01 

56.6  -3.0 

54.53  -.01 

68.1  -9.8 

25.0 

3629.6+9.9 
3633.4+5.5 

64.8     3.3 

4.46     .10 

13.1     0.0 

6.56  +.05 

53.5    3.3 

54.54  +.(H 

65.2    9.9 

35.0 

61.5  +3.3 

4.58  +.14 

14.0  -1.0 

6.63  +.11 

50.3  -3.9 

54.61  +.09 

62.2  -3.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Sagittarii. 

50  Draconii. 

^  Aquile. 

i<  Sagittarii. 

HMD 

Solar 
Date. 

Bight 

Deollnaiion 
South. 

Right 

DeoUnatioD 
North, 

Bight 
Asoension. 

North, 

Bight 
Ascenaion. 

DeoUnatioB 

h     m 
18  48 

-26  25 

h     m 
18  49 

+  75    17 

h      m 

19    0 

O            1 

+  13  41 

h     m 

19  10 

o       # 

-19    8 

Jan.    0.0 

• 
13.32  +.19 

64'.0  +0.9 

56?2I  -.10 

69.3  -3.5 

11.19 +.07 

52.'6  -9.1 

59.33  +.09 

66.4  -0.S 

10.0 

13.46     .Iff 

63.8    0  9 

56.20  +.07 

65.8    8.6 

11.28    .11 

50.5    9.1 

59.44     .13 

66.6    0.1 

20.0 

13.64     .90 

63.6    0.9 

56.-36     .94 

62.2    3.5 

11.41     .15 

48.4     9.0 

59.59     .16 

66.7    0.1 

89.9 

13.86    .93 

63.3    0.9 

56.67     .39 

58.8    3.3 

11.58     .18 

46.4     1.9 

59.77     .90 

66.8  -0.1 

Feb.   8.9 

14.10     .96 

63.1     0.9 

57.14     .54 

55.7    9.9 

11.78     .91 

44.6     1.6 

59.98     .99 

66.8    0.0 

J8.9 

14.37  +.98 

62.9  +0.9 

57.75  +.66 

53.0  -9.5 

12.00  +.93 

43.2  -1.3 

60.22  +.95 

66.8  +0.1 

28.8 

14.66     .30 

62.6    0.3 

58.45     .75 

50.9     1.9 

12.^     .95 

42.0     1.0 

60.48     .97 

66.7    OJI 

Mar.  10.8 

14.96     .31 

62.4     0.3 

59.25     .83 

49.2     1.3 

12.50     Jn 

41.2    0.6 

60.75     .98 

66.4     0.3 

20.6 

15.28     .39 

62.0    0.3 

60.11     .87 

48.2  -0.7 

12.78     .98 

40.8  -OJI 

61.04     .99 

66.1     0.4 

30.8 

15.60     .39 

61.7    0.4 

60.99     .88 

47.3    0.0 

13.06     .96 

40.9  +0.3 

61.34     .30 

65.6    0.5 

Apr.   9.7 

15.92  +.39 

61.3+0.4 

61.87  +.87 

48.1  +0.6 

13.35  +.99 

41.3+0.7 

61.65  +.31 

65.1  +0.6 

19.7 

16.24     .39 

60.9    0.4 

62.72     .83 

49.1     1.9 

13.63     .98 

42.2     1.0 

61.95     .31 

64.4     0.7 

29.7 

16.55     .31 

60.5     0.4 

63.52     .76 

50.6    1.8 

13.91     .97 

43.4     1.4 

62.26     .30 

63.7     0.7 

Maj    9.7 

16.86    .9J) 

60.1      0.3 

64.24     .67 

52.7     9.3 

14.18     .96 

45.0    1.7 

62.55     » 

63.0     0.7 

19.6 

17.14     .97 

59.8    0.3 

64.85     .55 

55.2    9.7 

14.43     .94 

46.8     1.9 

62.84     .97 

62.2    0.7 

29.6 

17.41  +.95 

59.6  +0.9 

65.35  +.43 

58.0  +3.0 

14.67  +.93 

48.7  +«.0 

63.10  +.95 

61.5  +0.7 

June  8.6 

17.64     .99 

59.5  +0.1 

65.71     .99 

61.2     3.9 

14.87     .19 

50.8    9.1 

6:).34    set 

60.9     0.6 

18.5 

17.84     .18 

59.5    0.0 

65.93  +.15 

64.5     3.3 

15.04     .15 

53.0    9.1 

63.55     .19 

60.4     0.6 

28.5 

18.00     .14 

59.6  -O.i 

66.01     .00 

67.8     3.4 

15.18     .11 

55.1     9.1 

63.72    .15 

60.0     0.4 

July  8.5 

18.11      .09 

59.8    0.9 

65.93  -.15 

71.2    3.3 

15.27     .07 

57.2    9  0 

63.86     .11 

59.7     0.9 

18.5 

18.18 +.05 

60.1  -0.3 

65.71  -.99 

74.5  +3.9 

15.33  +.03 

59.1  +1.9 

63.94  +.06 

59.5  +0.1 

28.4 

18.21     .00 

60.5    0.4 

65.35     .43 

77.6     3.0 

15.34  -.01 

60.9     1.7 

63.99  +.09 

59.4     0.0 

Aug.  7.4 

18.18 -.05 

60.9    0.5 

64.86     .55 

80.5    9.7 

15.30     .05 

62.5     1.5 

63.98  -.09 

59.5  -0.1 

17.4 

18.11     .09 

61.4     0.5 

64.24     .67 

83.0     9.4 

15.23     .09 

63.8     1.9 

63.93     .07 

59.6    OJI 

27.4 

18.00     .13 

61.8    0.5 

63.52     .76 

85.2    9.0 

15.12     .13 

64.9     1.0 

63.84     .11 

59.9     0.9 

Sept.  6.3 

17.85  -.16 

62.3  -0.4 

62.72  -.84 

86.9  +1.6 

14.97  -.16 

65.8  +0.7 

63.71  -.14 

60.1  -0.3 

16.3 

17.67     .18 

62.7    0.4 

61.84     .90 

88.2     1.0 

14.80     .18 

66.4     0.4 

63.56     .16 

60.4     0.3 

26.3 

17.46     .19 

63.0    0.3 

60.92     .93 

89.0  +0.6 

14.62     .19 

66.6  +0.1 

63.38     .18 

60.7     0.3 

Oct.    6.2 

17.29     .19 

63.3     0.9 

59.97     .95 

89.3     0.0 

14.43     .19 

66.6  -0.9 

63.20     .18 

61.0     0.3 

16.2 

17.10     .18 

63.4  -0.1 

59.02     .93 

89.1  -0.5 

14.24     .18 

66.3    0.5 

63.02     ,18 

61.3     0.3 

26.2 

16.92  -.16 

63.4     0.0 

58.10 -.90 

88.3  -1.0 

14.06  -.17 

65.7  -0.8 

62.a5  -.16 

61.6  -0.9 

Nov.   5.2 

16.77     .13 

63.4  +0.1 

57.23     .84 

87.0     1.6 

13.91     .14 

64.8     1.0 

62.70     .13 

61.8     0.9 

15.1 

16.66     .09 

63.3     0.9 

56.44     .74 

85.2    9.1 

13.78     .11 

63.6     1.3 

62.58     .10 

62.0     0.9 

25.1 

16.58  -.05 

63.1     0.9 

55.74     .63 

82.9    9.6 

13.68    .07 

62.2     1.6 

62.49     .06 

62.1     0.9 

Dec.    5.1 

16.56     .00 

62.9     0.9 

55.17     .50 

80.1     9.9 

13.63  -.03 

60.5     1.8 

62.45  -.09 

62.3     0.9 

15.1 

16.58  +.05 

02.6  +0.9 

54.74  -.36 

77.0  -3.9 

13.62  +.01 

58.6  -9.0 

62.45  +.09 

62.5-0.9 

25.0 

16.65     .10 

62.4     0.9 

54  46     .90 

73.6     3.5 

13.65     .05 

56.6     9.1 

62.49     .07 

62.7     0.9 

35.0 

16.77  +.14 

62.2  +Ofl 

54.34  -.03 

70.1  -3.6 

13.72  +.09 

54.5 -«.l|  62.58 +.11 

62,8  -0.9 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

d  Draoonif. 

r  Draconia. 

dAq 

uila. 

K  Aqoila. 

Mean 
Solar 
Date. 

Bight 
Afloenaion. 

DeoUnatioD 
North. 

Bight 
Ascension. 

Declination 
North, 

Bight 
Asoension. 

JVortA. 

o          * 

+  2  53 

Bight 
Asoension. 

BnvXh. 

h     m 

19  12 

+67  27 

li       m 

19  17 

O            1 

+73    8 

h     m 

19  19 

h     m 

19  30 

-  7  16 

Jan.    0.0 

9 

28.67  -.08 

55.'5  -3.5 

8 

39.56  -.16 

53'.6  -3.5 

s 
46.23  +.06 

3o'.3  -1.6 

B 

46.83  +.06 

35'.8  -0.8 

10.0 

28.55  +.03 

51.9     3.6 

39.47  -.01 

50.1     3.5 

46.32     .10 

28.8     1.6 

46.91     .10 

36.6    0.8 

20.0 

28.63    .14 

48.3     3.5 

39.53  +.13 

46.5     3.5 

46.44     .14 

27.4     1.4 

47.03     .13 

37.5    0.8 

89.9 

28.82    .SM 

44.9     3.3 

39.73     jn 

43.1     3.4 

46.59     .17 

26.0     1.3 

47.18     .16 

38.2    0.7 

Feb.   8.9 

29.11     .33 

41.7     3.0 

40.07     .40 

39.8     3.1 

46.77     .90 

24.8     1.1 

47.36     .19 

38.8     0.6 

18.9 

29.49  +.49 

38.8  -9.6 

40.52  +.51 

36.9  -9.7 

46.98  +.99 

23.8  H).9 

47.56  +.99 

39.3  -0.4 

28.9 

29.94     .49 

36.4     9.1 

41.09     .61 

34.4     9.9 

47.22     .94 

.23.1     0.6 

47.79     .94 

89.6  -0.9 

Mar.  10.8 

30.46     .54 

34.5     1.5 

41.75     .60 

32.5     1.6 

47.46     .96 

22.6  -0.3 

48.04     .96 

39.7  +0.1 

20.8 

31.03     .66 

33.3    0.9 

42.47     .74 

31.1     1.0 

47.73     .97 

22.5    0.0 

48.31     .97 

39.5     0.3 

30.8 

31.62     .00 

32.7  -0.3 

43.23     .77 

30.4  -0.4 

48.01.     .96 

22.6  +0.3 

48.58    .96 

39.2     0.5 

Apr.  9.7 

32.23  +.60 

32.8  +0.4 

44.01  +.78 

30.4  +0.3 

48.29  +.98 

23.1  +0.7 

48.87  +.99 

38,6  +0.7 

19.7 

32.83     .59 

33.5     1.0 

44.78     .76 

31.0     0.9 

48.58     .99 

24.0    1.0 

49.16     .99 

37.7     0.9 

29.7 

33.41     .56 

34.9     1.6 

45.52     .71 

32.2     1.5 

48.86     .98 

25.0    1.9 

49.46     .99 

36.8    1.1 

Maj   9.7 

33.94     .50 

36.7    9.1 

46.20     .64 

34.0    9.0 

49.14     .97 

26.4     1.4 

49.74     .98 

35.6    1.9 

19.6 

34.41     .44 

39.1     9.6 

46.61     .56 

36.3    9.5 

49.40     .96 

27.9    1.6 

50.02    .97 

34.4     1.9 

29.6 

34.82  +.37 

41.9  +9.9 

47.33  +.46 

39.0  +9.9 

49.65  +.94 

29.5  +1.6 

50.28  +.95 

33.2  +1.3 

Jqd6  8.6 

35.15     .98 

45.0     3.9 

47.74     .35 

42.0    3.1 

49.87     .91 

31.2    1.7 

50.52     .99 

31.9     1.3 

18.6 

35.38     .19 

48.3    3.4 

4B.03     .93 

45.3     3.3 

50.07     .18 

32.8    17 

50.73     .19 

30.6     1.9 

28.5 

35.52  +.09 

51.7     3.4 

48.19 +.10 

48.7     3.4 

50.23     .14 

34.5     1.6 

50.91     .16 

29.5     1.1 

July  8.5 

35.57  -.01 

55.1     3.4 

48.23  -.03 

52.1     3.4 

50.35    .10 

36.1     1.5 

51.05     .19 

28.4     1.0 

18.5 

35.51  -.10 

58.6  +3.3 

48.14  -.16 

55.5  +3.3 

50.43  +.06 

37.5  +1.4 

51.14  +.08 

27.5  +0.8 

28.4 

35.36     .90 

61.8     3.1 

47.92     .98 

58.8     3.9 

50.47  +.09 

38.8     1.9 

51.20  +.03 

26.7     0.7 

Aug.  7.4 

35.11     .99 

64.8     9.9 

47.57     .40 

61.9    3.0 

50.46  -.03 

40.0     1.0 

51.21  -.01 

26.1     OJi 

17.4 

34.78    .37 

67.6     9.6 

47.11     .51 

64.7    97 

50.42     .07 

40.9    0.0 

51.17     .05 

25.7    0.4 

27.4 

34.36     .45 

70.1     9.9 

46.56     .60 

67.3    9.3 

50.33    .10 

41.7    0.7 

51.10     .09 

25.3    0.9 

Sept.  6.3 

33.88  -Jil 

72.1  +1.8 

45.91  -.68 

69.4  +1.9 

50.21  -.13 

42.2  +0.5 

50.99  -.13 

25.2  -W.l 

16.3 

33.35    .55 

7.3.7     1.4 

45.19     .75 

71.1     1.6 

50.06     .16 

42.6  +0.9 

50.85     ,15 

25.2    0.0 

2G.3 

32.77     .59 

74.8    0.9 

44.42     .79 

72.3     1.0 

49.89     .17 

42.7     0.0 

50.69     .17 

25.2  -0.1 

Oct.    6.3 

32.18     .60 

75.4  +0.3 

43.61     .81 

73.0  +0.4 

49.72     .18 

42.7  -0.9 

50.51     .17 

25.4     0.9 

16.2 

31.57     .60 

75.5  -0.9 

42.79    .81 

73.2  -0.1 

49.54     .17 

42.4     0.3 

50.34     .17 

25.7    0.3 

26.2 

30.98  -.58 

75  0  -0.8 

41.98 -.79 

72.9  -0.6 

49.37  -.16 

42.0  -0.5 

50.17  -.16 

26.1  -0.4 

Nov.  5.2 

30.42     .54 

74.0     1.3 

41.21      .75 

72.0     1.9 

49.22     .14 

41.3     0.7 

50.02     .14 

26.6    0.5 

15.1 

29.90     .49 

72.4     1.8 

40.48     .69 

70.5    1.7 

49.09     .11 

40.5    0.9 

49.89     .11 

27.1     0.6 

25.1 

29.44     .49 

70.3    9.3 

39.83     .60 

68.5    9.9 

49.00     .(26 

39.5     1.1 

49.80     .08 

27.8    0.7 

Deo.   5.1 

29.06     .34 

67.7    9.8 

39.28     .50 

66.1     9.7 

48.94  -.04 

38.3     1.9 

49.74  -.04 

28.5    0.8 

15.1 

28.76  -.94 

64.8  -3.1 

38.84  -.38 

63.2  -3.0 

48.93     .00 

37.0  -1.4 

49.72     .00 

29.3  -0.8 

25.0 

28.57     .14 

61.5     3.4 

38.52     .95 

60.0     3.3 

48.95  +.04 

35.6     1.4 

49.74  +.04 

30.1     0.8 

35.0 

28.48  -.04 

58.0  -3.6 

38.34  -.10 

56  6  -3.6 

49.01  +.08 

34.1  -1.5 

49.80  +.08 

31.0  -0.8 
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y  Aquilse. 

a  Aqoile. 

(  Draconis. 

^  AquilaB. 

alp 

Right 
Asoensiun. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

+  8  34 

Right 

Declination 
North. 

Right 
Ascension. 

DeclinaUon 
North. 

1 

1 
\ 

h      u< 

19  40 

+ 10  20 

h      ni 

19  45 

h     m 
19  48 

+  69*  58 

h     m 

19  49 

o        ' 

+  67 

Jail.    0.0 

51.50 +.04 

1* 

24.5  -1.6 

8 

14.46  +.04 

19.4  -1.7 

8 

29.96  -.19 

60.'l  -3.3 

s 
44.01  +.03 

35'.'6  -1.5 

10.0 

51.56    .08 

22.7     1.8 

14.51     .07 

17.7     1.7 

29.82  -.08 

56.7     3.4 

44.06     .07 

34.0     1.6 

*<>0.0 

51.66     .!! 

20.9     1.8 

14.60     .11 

16.0     1.6 

29.80  +.04 

53.2    3.5 

44.15     .11 

32.5     1.5 

30.0 

51.79     .14 

19.2     1.6 

14.73     .14 

14.4     1.5 

29.90     .16 

49.7     3.4 

44.27     .14 

31.0     1.4  j 

Feb.   8.9 

51.94     .17 

17.6     1.4 

14.89     .17 

12.9     1.3 

30.12     .97 

46.3     3.9 

44.43     .17 

29.6     1.9 1 

18.9 

52.13 +.90 

16.3  -1.9 

15.08  +.90 

11.7  -l.l 

30.44  +.38 

43.2  -9.9 

44.61  +.19 

28.5  -1.0 

28.9 

52.35     .« 

15.2    0.9 

15.29     .9d 

10.7    0.8 

30.87     .47 

40.5    9.5 

44.82     .99 

27.6    0.7 

Mar.  10.9 

52.58     .94 

14.5     0.5 

15.52     .94 

10.1      0.5 

31.38     .55 

38.3    9.0 

45.05     .94 

27.1     0.4 

20.8 

52.84     .96 

14.1  -0.9 

15.77     .96 

9.8  -0.1 

31.96     .60 

36.6     1.4 

45.30     .97 

26.8  -0.1 

30.8 

53.11     .97 

14.1  +0.9 

16.04     .97 

9.9  +0.3 

32.59     .64 

35.5    0.7 

45.56     .98 

26.9  +«.3 

Apr.   9.8 

53.39  +.98 

14.6  +0.6 

16.32  +.98 

10.3  +0.6 

33.25  +.66 

35.1  -0.1 

45.84  +.98 

27.4  +«.« ' 

19.7 

53.67     .99 

15.4     1.0 

16.61     .99 

11.1     1.0 

33.92     .66 

35.3  +0.6 

46.13     .99 

28.2    1.0. 

29.7 

53.96     .99 

16.5     1.3 

16.90     .99 

12.3     1.3 

34.58     .64 

36.2     1.2 

46.41      .99 

29.3     1.9 

May   9.7 

54.25     .96 

18.0     1.6 

17.19     .98 

13.7     1.5 

35.21     .00 

37.7     1.7 

46.70     .98 

30.7     1.5  ! 

19.7 

54.52     .97 

19.7     1.8 

17.46     .97 

15.4     1.7 

35.78  •  .55 

39.7     9.9 

46.98     .97 

32.3    1.7 

29.6 

54.78  +.95 

21.5+1.9 

17.72 +.95 

17.2  +1.9 

36.30  +.47 

42.2  +9.7 

47.24  +.95 

34.0  +1.8 

June  8.6 

55.01     .99 

23.5    9.0 

17.96     .93 

19.2    9.0 

36.73     .39 

45.0    3.0 

47.48     .93 

35.9     1.9 

,           18.6 

55.22     .19 

25.6    9.1 

18.17     .90 

21.2    9.0 

37.07     .99 

48.2    3.3 

47.70     .90 

37.7     1.9 

1          28.6 

55.40     .15 

27.7    9.0 

18.35     .16 

23.1     9.0 

37.31     .19 

51.5    3.4 

47.88     .17 

39.6    1.8 

IJuly  8.5 

55.53     .11 

29.7    9.0 

18.50     .19 

;25.1     1.9 

37.44  +.08 

55.0     3.5 

48.03    .13 

41.4     1.7 

18.5 

55.63  +.07 

31.6  +1.8 

18.60  +.08 

26.9  +1.8 

37.47  -.03 

58.5  +3.5 

48.14  +.08 

43.1  +1.6 

28.5 

55.68  +.03 

33.3     1.7 

18.65  +.03 

28.6     1.6 

37.38    .14 

62.0    3.4 

48.20  +.04 

44.7     1.5 

Aug.   7.4 

55.68  -.09 

34.9     1.5 

18.67  -.01 

30.1     1.4 

37.18     .95 

65.3    3.9 

48.21     .00 

46.0     1.3  1 

,          17.4 

55.65     .06 

36.3     1.3 

18.64     .05 

31.4     1.9 

36.88     .35 

68.4     3.0 

48.19  -.06 

47.2     1.1  "! 

27.4 

55.57     .10 

37.4     1.0 

18.56     .09 

32.5     1.0 

36.49     .44 

71.2    9.7 

48.12     .09 

48.2    0.8; 

Sept.  6.4 

55.45  -.13 

38.3  -M).8 

18.46  -.19 

33.4  +0.7 

36.01  -.51 

73.7  +9,3 

48.02  -.19 

48.9  +0.6 

16.3 

55.31     .15 

39.0    0.5 

18.32     .15 

34.0    0.5 

35.46     .58 

75.8     1.9 

47.88    .15 

49.4     0,4 

26.3 

55.15     .17 

39.4  +0.9 

18.16     .17 

34.3  +0.9 

34.86     .69 

77.4     1.4 

47.73     .16 

49.7  +0.9 

Oct.    6.3 

54.97     .18 

39.5    0.0 

17.98     .18 

34.5    0.0 

34.21     .66 

78.6    0.0 

47.55     .17 

49.8  -0.1 

16.3 

54.79     .18 

39.3  -0.3 

17.80     .18 

34.3  -0.8 

•33.54     .67 

79.2  +0.4 

47.38     .17 

49.6    0.3 

26.2 

54.61  -.17 

38.9  -0.5 

17.63  -.17 

34.0  -0.5 

32.87  -.66 

79.3  -0.9 

47.21  -.17 

49.2  -0.5 

Nov.   5.2 

54.44     .15 

38.3    0.8 

17.47     .15 

33.3    0.7 

32.21     .64 

78.9    0.7 

47.05     .15 

48.6    0.7 

15.2 

54.30     .13 

37.3     1.0 

17.33     .13 

32.5     1.0 

31.59     .60 

77.9     1.3 

46.91     .19 

47.8    0.9 

25.2 

54.19     .10 

36.2     1.3 

17.22     .10 

31.4     1.9 

31.02     .54 

76.3     1.8 

46.80     .10 

46.8     1.1 

Deo.   5.1 

54.11     .06 

34.8     1.5 

17.14     .06 

30.1     1.4 

30.51     .46 

74.2    9.3 

46.72     .06 

45.5     1.3 

1 

15.1 

54.07  -.09 

33.3  -1.6 

17.10  -.09 

28.6  -1J> 

30.10  -.37 

71.6-9.8 

46.67  -.09 

44.2  -1.4 

25.1 

54.07  +.09 

31.5     1.7 

17.10 +.09 

27.1     1.6 

29.78     .97 

68.6    3.1 

46.67  +.01 

42.7     1.5 

1 

35.0 

54.11  +.05 

29.7  -1.8 

17.13  +.05 

25.4  -1.7 

29.56  -.15 

65.4  -3.4 

46.70  +.05 

41.1  -i.e; 
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r  AqoiiaB. 

a'  Capricorni. 

jc  Cephei. 

a  Pavonif. 

Mmw 
SoUr 
Date. 

Right 
AsoensioD. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

South. 

li      in 

19  58 

+    6   57 

h      m 

20  11 

-12  53 

h      m 

20  12 

+77  22' 

b      m 

20  16 

0       # 
-57     5 

Jan.    0.1 

8 

35.50  +.09 

39.8  -1.5 

s 
45.19  +.03 

37.'6  -0.4 

36.75  -.47 

27'.'8  -3.0 

39.08     .00 

48J  +4.1 

10.0 

35.55     .06 

38.2     1.6 

45.24     .06 

38.0     0.4 

36.37     .99 

24.6    3.3 

39.12  +.07 

46.0     9.9 

26.0 

35.63     .10 

36.6     1.5 

45.32     .10 

38.4     0.3 

36.17  -.10 

21.2    3.4 

39.22     .14 

43.7     9.3 

JO.O 

35.74     .13 

35.2     1.4 

45.43     .13 

38.6    0.9 

36.17 +.09 

17.7    3.4 

39.40     .90 

41.3     9.4 

Feb.   9.0 

35.89     .16 

33.8     1.3 

45.58     .16 

38.8  -0.1 

36.35     .98 

14.3    3.3 

39.63     .96 

39.0    9.3 

18.9 

36.06  +.19 

32.6  -1.0 

45.75  +.19 

38.8    0.0 

36.72  +.45 

11.1  -3.1 

39.92  +.39 

1 
36.7  +9.9 

28.9 

36.26     .91 

31.7     0.7 

45.96     .91 

38.7  +0.9 

37.26     .61 

8.2    9.7 

40.26     .36 

34.5    9.1 

Mar.  10.9 

36.48     .93 

31.2    0.4 

46.18     .94 

38.4     0.3 

37.97     .75 

5.7     9.9 

40.65     .40 

32.4     9.0 

20.8 

36.73     .95 

30.9  -0.1 

46.43     .96 

37.9    0.5 

38.78     .86 

3.7     1.7 

41.07     .44 

30.5     1.8 

30.8 

36.99     .97 

31.0+0.3 

46.70     .98 

37.3    0.7 

39.68     .94 

2.3     1.1 

41.53     .47 

.   28.8     1.6 

Apr.   9.8 

37.27  +.98 

31.5+0.6 

46.98  +.99 

36.4  +0.9 

40.65  +.99 

1 .5  -0.5 

42.01  +.49 

27.4  +1.3 

19.8 

37.55     .99 

32.3     1.0 

47.27     .30 

35.4     1.1 

41.66  I.Ol 

1.3+0.9 

42.51     .50 

26.3     1.0 

29.7 

37.84     .99 

33.4     1.3 

47.58     .30 

34.3     1.9 

42.66    .99 

1.8     0.8 

43.02    .51 

25.4    0.7 

May   9.7 

38.13     .98 

34.8     1.5 

47.88     .30 

33.1     1.9 

43.64     .94 

2.9     1.4 

43.53     .51 

24.9  +0.4 

19.7 

38.41     .97 

36.4     1.7 

48.18     .99 

31.9     1.9 

44.54     .86 

4.6     1.0 

44.03    .49 

24.7    0.0 

29.7 

38.68  +.96 

38.2  +1.8 

48.47  +.98 

30.7  +1.9 

45.35  +.75 

6.7  +9.4 

44.51  +.47 

24.9  -0.4 

June  8.6 

38.93     .94 

40.1     1.9 

48.74     .96 

29.4     1.9 

46.04     .63 

9.3    9.8 

44.96     .43 

25.4     0.7 

18.6 

39.15     .91 

42.0     1.9 

48.98     .93 

28.3    1.1 

46.60     .48 

12.2     3.1 

45.37     .39 

26.3     1.0 

28.6 

39.34     .17 

44.0     1.9 

49.20     .90 

27.3     0.9 

47.01     .33 

15.5     3.3 

45.73     .33 

27.5     1.3  i 

July   8.5 

39.49     .13 

45.8     1.8 

49.38     .16 

26.4     0.8 

47.26  +.16 

18.9     3.4 

46.03     .96 

28.9     1.6 

18.5 

39.61  +.09 

47.6  +1.7 

49.52  +.19 

25.7  +0.6 

47.34  -.01 

22.3  +3.5 

46.26  +.19 

30.6  -1.8  ' 

28.5 

39.67  +.05 

49.3     1.5 

49.61     .07 

25.2    0^ 

47.25     .17 

25.8    3.5 

46.42     .19 

32.6    9.0 

Aug.  7.5 

39.70     .00 

50.7     i.4 

49.66  +.03 

24.8    0.3 

.46.99     .34 

2fl.3    3.4 

46.49  +.04 

34.6  9.1 ; 

17.4 

39.68  -.04 

52.0     1.9 

49.67  -.09 

24.6  +0.1 

46.57     .49 

32.5     3.9 

46.49  -.03 

36.7    9.1  ; 

27.4 

39.62     .08 

53.0    0.9 

49.63    .06 

24.5    0.0 

46.01     .63 

35.6     9.9 

46.41     .11 

38.8    9.0 

Sept.  6.4 

39.52  -.11 

53.8  +0.7 

49.55  -.10 

24.6  -0.1 

45.31  -.76 

38.4  +9.6 

46.26  -.18 

40.7  -1.9 

16.4 

39.39     .14 

54.4     0.5 

49.43     .13 

24.8    0.9 

44.49     .87 

40.8     9.9 

46.04     .94 

42.5     1.7 

26.3 

39.24     .16 

54.8  +0.9 

49.29     .15 

25.1     0.3 

43.57     .96 

42.9     1.8 

45.78     .99 

44.1     1.4 

Oct.    6.3 

39.07     .17 

54.9    0.0 

49.13     .16 

25.4    0.4 

42.58  1.09 

44.5     1.3 

45.47     .31 

45.3     1.0 

16.3 

38.90    .17 

54.8  -0.9 

48.96     .17 

25.8    0.4 

41.53   1.06 

45.6     0.8 

45.15     .33 

46.2    0.7 

26.2 

38.72  -.17 

54.4  -0.5 

48.79  ^.16 

26.3  -0.4 

40.45-1.07 

46.1  +0.3 

44.82  -.39 

46.6  -0.9 

Nov.  5.2 

38.56    .15 

5:5.9    0.7 

48.63     .15 

26.7    0.4 

39.38  1.06 

46.2  -0.3 

44.5P     .31 

46.7  +0.9 

15.2 

38.42    .13 

53.0     0.9 

48.49     .13 

27.2    0.5 

38.33  1.09 

45.6     0.8 

44.21     .97 

46.3    0.6 

25.2 

38.30    .10 

52.1     1.1 

48.38     .10 

27.8    0.5 

37.34     .94 

44.5     1.4 

43.96     .99 

45.4     1.0  1 

Dec   5.1 

38.22    .07 

50.9     1.3 

48.29     .07 

28.1     0.5 

36.44     .85 

42.8     1.9 

43.76     .17 

44.3     1.4 

15.1 

38.17  -.03 

49.5  -1.4 

48.24  -.03 

28.6  -0.5 

35.65  -.79 

40.6  -9.4 

43.63  -.10 

42.7  +1.7  , 

25.1 

38.15 +.01 

48.0     1.5 

48.23  +.01 

29.1     0.5 

35.00     .57 

37.9    9.8 

43  56  -.03 

40.9     1.9 

35.1 

38.18  +.04 

46.5  -1.6 

48.26  +.04 

29.5  -0.4 

34.51  -.41 

34.9  -3.9 

43.56  +.04 

38.8  +9.1  j 
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y  Cygni. 

TrCapi 

icorni. 

e  Delphini. 

Groombridge  3241. 

MeaD 
Solar 
Date. 

Right 
Ascension. 

Declination 
North, 

Bight 
Asconaion. 

Declination 
South. 

Eight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

h      m 

20  18 

+  39  53 

h      m 

20  20 

O            / 

-18  34 

h      m 

20  27 

+ 10  55 

h     m 

20  30 

O           f 

+72     8 

Jan.    0.1 

8^79  -.05 

52.V  -9.8 

s 
49.23  +.02 

52.4  -0.1 

47^26  -.01 

1 6^6 -1.6 

s 
26.54  -.35 

69^3  -«.• 

10.0 

8.77     .00 

49.9     9.9 

49.27     .06 

52.5    0.0 

47.28  +.03 

15.0     1.7 

26.25     .99 

06.2    8.9 

20.0 

8  79  +.05 

46.9     3.0 

49.34     .09 

52.5  +0.1 

47.32     .06 

13.3     1.7 

26.09  -JO 

62.8    3.4 

30.0 

8.86     .09 

44.0     9.9 

49.45     .13 

52.4     0.9 

47.40     .10 

11.6     1.6 

26.05  +.03 

59.4     3.4 

F«b.   9.0 

8.98     .14 

41.1     9.7 

49.60     .16 

52.1     0.3 

47.52     .13 

lO.I     1.4 

26.15    .17 

56.0     3.3 

18.9 

9.14  +.18 

38.5  -9.5 

49.77  +.19 

51.8  +0.4 

47.67  +.16 

8.8  -1.9 

26.39  +.99 

52.7  -3.1 

28.9 

9.34     .89 

36.2    9.1 

49.97     .91 

51.3     0.5 

47.84     .19 

7.7     0.9 

26.74     .41 

49.7     9.8 

Mar.  10.9 

9.58     .98 

34.3     1.6 

50.19     .24 

50.8     0.7 

48.04     .91 

7.0     0.6 

27.21     .51 

47.1     9.4 

20.9 

9.85     .29 

33.0     1.1 

50.44     .26 

50.0     0.8 

48.27     .94 

6.5  -0.9 

27.77     .60 

44.9     1.0 

30.8 

10.15     .31 

32.1  -0.5 

50.71      .28 

49.2     0.9 

48.52     .90 

6.5  +0.9 

28.41     .67 

43.3     1.3 

Apr.   9.8 

10.47  +.33 

31.9    0.0 

51.00 +.29 

48.2+1.0* 

48.79  +.98 

6.8  +0.5 

29.10 +.71 

42.4  -€.6 

19.8 

10.81      .34 

32.2  +0.6 

51.30     .31 

47.1     1.1 

49.07     .99 

7.6     0.9 

29.83     .73 

42.1     0.0 

297 

11.15     .34 

3.3.1     1.1 

51.61     .31 

46.0     1.9 

49.36     .99 

8.6     1.9 

30.57     .73 

42.4  +0.6 

Maj    9.7 

11.50     .34 

34.5     1.6 

51.93     .31 

44.8     1.9 

49.65     .99 

10.0     1.5 

31.30     .71 

43.4     iji 

19.7 

11.83     .3a 

36.4     9;l 

52.24     .30 

4.3.6     1.1 

49.94     .99 

11.7     1.8 

31.99    .67 

44.9     1.8 

29.7 

12.14  +.30 

:^.6  +9.4 

52.54  +.29 

42.5  +1.1 

50.22  +.97 

13.6  +9.0 

32.63  +.60 

•46.9  +«.3 

June  8.6 

12.42     .27 

41.3    9.7 

52.82     .27 

41.4     1.0 

50.49     .95 

15.6     9.1 

33.19     .59 

49.4     9.7 

18.6 

12.67     .93 

44.1     3.0 

53.08     .95 

40.5    0.7 

50.73     .93 

17.7     9.1 

33.67     .49 

52.3    3.0 

28.6 

12.89     .19 

47.2    3.1 

53.31     .91 

39.8    0.7 

50.94     .90 

19.9    9.1 

34.04     .39 

55.5    3.3 

July   8.6 

13.05     .14 

50.3    3.1 

53.51     .17 

39.2    0.5 

51.12     .16 

22.0     9.1 

34.30     .90 

58.9     3.4 

18.5 

13.16 +.09 

53.4  +3.1 

53.66  +.13 

38.8  +0.3 

51.26 +.11 

24.0  +9.0 

34.44  +.08 

62.4  +3.5 

28.5 

13.23  +.04 

56.5    3.0 

53.77     .08 

38.5  +0.1 

51.35    .07 

26.0     1.8 

34.46  -.04 

66.0     3.5 

Aug.   7.5 

13.23 -.02 

59.5    9.9 

53.83  +.04 

38.5    0.0 

51.40  +.03 

27.7     1.6 

34.36     .16 

69.5     3.5 

17.4 

13.19     .07 

62.2    9.6 

53.84  -.01 

38.6  -0.9 

51.41  -.09 

^  29.2     1.4 

34.14     .97 

72.9     3.3 

27.4 

13.09     .19 

64.7    9.3 

53.81     .05 

38.8    0.3 

51.37     .06 

30.6     1.9 

33.81     .38 

76.1     3.1 

Sept.  6.4 

12.95  -.16 

66.9  +9.0 

53.74  -.09 

39.2  -0.4 

61.29 -.09 

31.7+1.0 

33.37  -.48 

79.0  +9.8 

16.4 

12.77     .20 

68.8     1.7 

53.63     .13 

39.6    0.5 

51.18    .13 

32.5    0.7 

32.85     M 

81.6     9.4 

26.3 

12.55     .22 

70.2     1.3 

53.48     .15 

40.1     0.5 

51.04     .15 

33.1     0.5 

32.25     .63 

83.9     9.0 

Oct.    6.3 

12.32     .94 

71.3    0.8 

53.32     .17 

40.6    0.5 

50.88     .16 

33.4  +0.9 

31.58     .69 

85.7     1.5 

16.3 

12.07     .25 

71.8+0.4 

53.15    .17 

41.2    0.6 

50.71     .17 

33.5  -0  1 

30.87     .79 

87.0     1.0 

26.2 

11.82 -.25 

72.0  -0.1 

52.98  -.17 

41.7-0.5 

50.53  -.17 

33.3  -0.3 

30.14  -.74 

87.7  +0.5 

Nov.   5.2 

11.57      .24 

71.6    0.6 

52.82     .16 

42.1     0.4 

50.37     .16 

32.8    0.6 

29.40     .73 

87.9  -0.1  , 

15.2 

11.34      .22 

70.8     1.1 

52.67     .13 

42.5    0.4 

50.22     .14 

32.1     0.8 

28.68     .71 

87.6    0.6; 

25.2 

11.14     .19 

69.5     1.5 

52.55     .11 

42.8    0.3 

50.08     .19 

31.1     1.1 

27.99     .66 

86.7     1.9 1 

Dec.    5.1 

10.96     .16 

67.7    1.9 

52.46     .07 

43.1     0.3 

49.98     .09 

29.9     1.3 

27.35     .60 

85.1     1.8 

1 

15.1 

10.83  -.19 

65.6  -9.3 

52.40  -.04 

43.3  -0.9 

49.91  -.06 

28.5  -1.5 

26.79  -.59 

83.1  -9^' 

25.1 

10.73     .07 

63.1     9.6 

52.38     .00 

43.5    0.1 

49.86  -.09 

27.0     1.6 

26.32     .49 

80.6    9.7 

35.1 

10.68  -.03 

60.4  -9.9 

52.40  +.04 

43.6  -0.1 

49.86  +.01 

25.4  -1.7 

25.96  -.30 

77.7  -8.1 

FIXED  STARS,   1887. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

•      a  Cygni. 

fi  Aquarii. 

12  Year  Cat.  1879. 

p  Cygni. 

HeAD 
SoUr 
Date. 

Right 
Afloenaion. 

Declination 
North.    . 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

li      in 

20  37 

+44  52 

h     m 

20  46 

-  9  24 

h      ni 

20  52 

0       1 

+80    7 

b      m 

20  52 

+40  43 

Jan.    0.1 

8 

33.18 -.09 

47.'2  -9.7 

31.78 -.01 

23.4  -0.6 

37.37  -.81 

55.8  -9.7 

s 

56.12  -.09 

67 '0  -9.5 

lO.I 

33.11  -.04 

44.4     9.9 

31.79  +.03 

24.0     0.5 

36.66     .60 

53.0    3.0 

56.05  -.04 

64.4     9.7 

80.0 

33.10  +.01 

41.4     3.0 

31.83     .06 

24.5     0.4 

36.18     .37 

49.8     3.9 

56.03     .00 

61.6    S.9 

t^O.O 

3:J.I4     .06 

38.3     3.0 

31.91     .09 

24.9     0.3 

3.5.92  -.13 

46.5    3.4 

56.06  +.05 

58.7    9.9 

Feb.    9.0 

:j:}.2:)    .11 

35.3     9.9 

32.02     .19 

25.1  -0.9 

35.91  +.11 

43.1     3.4 

56.13     .09 

55.8     9.8 

19.0 

33  37  +.16 

32.5  -9.7 

32.16 +.15 

25.3     0.0 

36.14  +.35 

39.7  -3.9 

56.24  +.14 

53.2 -9.5' 

28.9 

33.56     .«l 

30.0    9.3 

32.32     .18 

25.2  +0.9 

36.61     .57 

.36.6     3.0 

56.41     .18 

50.7    9.9' 

Mar.  10.9 

33.79     .86 

27.9     1.9 

32.52     .91 

25.0     0.4 

37  30     .78 

33.8    9.6 

56.61     .39 

48.7     1.8 

20.9 

34.06     .» 

26.2     1.4 

32.74     .95 

24.5    0.6 

38.17     .95 

31.4     9.1 

56.86     .96 

47.1     1.4 

30.8 

34.-37     .39 

25.1     0.8 

32.98     .95 

23.8     0.8 

39.20   1.09 

29.5     1.6 

57.14     .99 

46.0     0.8 

Apr.   9.8 

34.70  +.34 

24.6  -0.9 

33.25  +.97 

23.0  +1.0 

40.35+1.19 

28.1  -1.0 

67.44  +.39 

45.4  -0.3 

19.8 

35.05     .36 

24.7  +0.3 

33.53     .99 

21.9     1.2 

41.58   1.95 

27.4  -0.4 

57.77     .34 

45.4  +0.3 

29.8 

35.42     .36 

25.3     0.9 

33.82     .30 

20.6     1.3 

42.85  1.96 

27.3  +0.9 

58.12     .35 

46.0     0.8 

May    9.7 

35.78     .36 

26.5     1.5 

34.12     .30 

19.3     1.4 

44.11    1.93 

27.9    0.8 

58.47     .35 

47.1     1.4 

19.7 

36.14     .35 

28.2     1.9 

34.42     .30 

17.8     1.5 

45.31    1.16 

29.0     1.4 

68.82     .34 

48.7     1.8  i 

29.7 

36.48  +.33 

30.4  +9.4 

34.72  +.99 

16.3  +1.5 

46.44+1.06 

30.7  +1.9 

59.15  +.33 

50.8  +9.9 

June  8.6 

:J6.80     .30 

32.9    9.7 

35.00     97 

14.8     1.4 

47.44     .93 

32.9    9.4 

59.47     .30 

53.2    9.6; 

I8.C 

37.08     .96 

35.8     3.0 

35.27     .95 

13.4     1.4 

48.30     .77 

35.5    9.8 

59.75     .97 

56.0  *  9.8 

28.6 

37.31     .91 

38.9    3.1 

35.51     .99 

12.1      1.-5 

48.98     .59 

.38.4     3  1 

(K).00     .93 

58.9     3.0, 

July   8.6 

37.50     .16 

42.1     3.9 

35.72     .19 

10.9     I.I 

49.47     .39 

41.7     3.3 

60.20     .18 

62.0     3.1 

18.5 

37.64  +.11 

45.4  +3  3 

.35.88  +.15 

9.9  +0.9 

49.77+  .19 

45.1  +3  5 

60.36  +.13 

1 
65.2  +3.9 

28.5 

37.72  +.05 

48.6    3.9 

:Wt.0l     .10 

9.1     0.7 

49.85-  .02 

48.6     35 

60.46     .08 

68.4     3.1 

Aug.  7.5 

37.75     .00 

51.8    3.1 

36.09     .06 

8.4     0.5 

49.73     .93 

52.1     3.5 

60.51  +.09 

71.4     3.0 

17.5 

37.71  -.06 

54.8    9.9 

.36.12  +.01 

8.0     0.4 

49.40     .43 

55.7     3.4 

60.51  -.03 

74.4     9.8' 

27.4 

37.63     .11 

57.5    9.6 

36.11  -.03 

7.7  +0.9 

48.88  ■  .61 

59.0     3.9 

60.45     .08 

77.1     9.6 

Sept.  6.4 

37.49  -.16 

60.0  +9.3 

36.06  -.07 

7.6     0.0 

48.16- .80 

62.2  +3.0 

60..35  -.13 

79.5  -Hi.3 

16.4 

37.31     .90 

62.2    9.0 

35.97     .10 

7.6  -0.1 

47.28     .95 

65.1     9.8 

60.20     .17 

81.7     9.0 

26.3 

37.09     .23 

64.0     1.6 

35.86     .13 

7.8     0.9 

46.26  1.09 

67.7     9.4 

60.01     .90 

83.5     1.6 

Oct.    6.3 

36.84     .95 

65.3     i.l 

35.71     .15 

8.1     0.3 

45.10  1.90 

69.9    9.0 

59.80     .99 

84.9     1.9 

16.3 

36.58     .97 

66.2    0.7 

35.56     .16 

8.5    0.4 

43.a5  1.99 

71.6     1.5 

59.57     .24 

85.8     0.7 

26.3 

36.31  -  .97 

66.6  +0.9 

35.40  -.16 

9.0  -0.5 

42.53-1.34 

72.8  +1.0 

59.32  -.94 

86.4  +0.3 

Nov.   5.2 

36.04     .96 

66.6  -0.3 

35.24     .15 

9.5    0.5 

41.18  1.36 

73.5  +0.4 

59.08     .94 

86.4  -0.9 

15.2 

:J5.78     .95 

66.0    0.8 

35.09     .13 

10.1     0.6 

39.82  1.34 

73.6  -0.9 

58.84     .93 

85.9    0.7 

25.2 

35.54     .93 

64.9     1.3 

34.97     .11 

10.6     0.6 

38.49   1.99 

73.2     0.8 

58.62     .91 

85.0     1.9 

Dec.    5.2 

35.32     .90 

63.-J     1.8 

34.87     .09 

11.2    0.6 

37.23  1.90 

72.1     1.3 

58.43     .18 

83.6     1.6 

.    15.1 

35.15 -.16 

61.3  -9.9 

34.79  ^.06 

11.9 -0.6 

36.08-1.08 

70.5-1.9 

58.26  -.15 

81.8  -9.0 

25.1 

35.01     .11 

58.9    9  6 

34.75  -.09 

12.5     0.6 

35.07     .99 

68.4     9.4 

58.13     .11 

79.6    9.3' 

1          35.1 

34.92  -.07 

56.2  -9.8 

34.74  +.01 

13.1  -0.6 

34.23-  .73 

65.8  -9.8 

58.04  -.C7 

77.1  -9.7' 

1 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

611  Cygni. 

C  Cygni. 

a  Cephei. 

1  Pegasi. 

Mean 
Solar 
Date. 

Bight 
Asoension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h      m 

21     1 

o          / 

+38  11 

h      m 

21     8 

+29  45 

h      m 

21   15 

+62    6 

h      m 

21  16 

+  19  19 

Jan.    0.1 

48!46  -.08 

48.6  -2.3 

8 

6.18 -.07 

57.8  -2.1 

51.29 -.26 

39.0  -9.5 

s 
50.21  -.06 

23.1  -1.8 

10.1 

48.40  -.04 

46.1      2.5 

6.13 -.03 

55.5    2.3 

51.07     .19 

36.2    9.0 

50.17 -.02 

21.3     1.9 

20.0 

48.39  +.01 

43  5     2.6 

6.11     .00 

5:^.1     2  4 

50.92     .11 

33.2     3.1 

50.17  +.01 

19.4     1.9 

30.0 

48.41     .05 

40.8     2.7 

6.14  +.04 

50.7     2.4 

50.85  -.03 

30.0     3.3 

50.19     .04 

17.4     1.9 

Feb.    9.0 

48.48     .09 

38.2    2.6 

6.20     .08 

48.3    2.3 

50.85  +.05 

26.6     3.3 

50.25     .08 

15.6     1.7 

19.0 

48.60  +.14 

35.7  -2.4 

6.30  +.12 

46.0  -2.1 

50.94  +.13 

2:^.4  -3.1 

50.34  +.11 

13.8  -1.6  , 

28.9 

48  76     .18 

33.4     2.1 

6.44     .16 

44.0     1.8 

51.11     .21 

20.3    9.9 

50.47     .14 

12.3     1.3 

Mar.  10.9 

48.96     .22 

31.5     1.7 

6.61     .19 

42.4     1.5 

51.36     .28 

17  6    9.6 

50.63     .18 

11.2     1.0 

20.9 

49.20     .26 

30.0     1.2 

6.82     .23 

41.1     1.0 

51.67     .35 

15.2    2.1 

50.83     .21 

10.3     0.6 

30.9 

49.47     .29 

29.1     0.7 

7.06     .26 

40.3     0.6 

52.06     .41 

13.4     1.6 

51.05     .24 

9.9  -0.9 

Apr.   9.8 

49.78  +.32 

28.6  -04J 

7.33  +.28 

40.0  -0.1 

52.49  +.46 

12.1  -1.0 

51.30  +.96 

9.9  +0.9 

19.8 

50.11      .34 

28.7  +0.4 

7.63     .30 

40.1  +0.4 

52.97     .49 

11.4  ^.4 

51.57     .26 

10.3     0.6 

29.8 

50.45     .35 

29.3    0  9 

7.94     .31 

40.8     0.9 

53.47     .51 

11.4  +0.2 

51.86     .30 

II. 1     1.0 

Maj    9.7 

50.80     .35 

30.5     1.4 

8.25     .32 

41.9     1.4 

53.99     .51 

11.9     0.9 

52.16     .30 

12.3     1.4; 

19.7 

51.15     .35 

,32.1     1.9 

8.58     .32 

43.5     1.8 

54.50     .50 

13.1     1.4 

52.47     .30 

13.9     1.7 

29.7 

51.49  +.33 

34.2  +2.3 

8.89  +.31 

45.4  +2.1 

54.99  +.48 

14.8  +1.9 

52.77  +.30 

15.8  +^0 

June  8.7 

51.81     .31 

36.7     2.6 

9.19     .29 

47.7     2  4 

55.46     .44 

17.0     2.4 

53.06     .98 

17.9     9.9 

18.6 

52.11     .28 

39.4     2.9 

9.46     .26 

50.2    2.6 

55.87     .39 

19.6     9.8 

53.34     .26 

20.2    9.4 

28.6 

52.37     .24 

42.4     3.0 

9.71     .23 

52.9     2.8 

56.23     .33 

22.6     3.1 

53..59     .23 

22.7     9.5  ■ 

iJuly   8.6 

52.59     .20 

45.5     3.1 

9.93     .19 

.55.7     2.8 

56.53     .26 

25.8     3.3 

53.80     .90 

25.2    9.5 

1 

18.6 

52.77  +.15 

48.7  +3.2 

10.10  +.15 

58.6  +2.8 

56.75  +.18 

29.3  +3.5 

53.98  +.16 

27.6  +9.4  1 

28.5 

52.89     .10 

51.9     3.J 

10.22     .10 

61.4     2.8 

56.89     .10 

TJ2.8    3.6 

54.12     .11 

30.0     93- 

Aug.   7.5 

52.97  +.05 

5.5.0     3.0 

10.30  +.05 

64.1     2.6 

56.96  +.02 

36.4     3.5 

54.21     .07 

32.3     9.9! 

17.5 

52.99  -.01 

58.0     2  9 

10.33     .00 

66.7     2.5 

56.94  -.06 

39.9     3.4 

54.26  +.09 

34.4     2.0 

27.4 

52.96     .05 

60.7     2.6 

10.31  -.04 

69.0     2.2 

56.84     .13 

43.3     3.3 

54.26  -.02 

.36.3     1.8 

Sept  6.4 

52.88  -.10 

63.2  +2.4 

10.24  -.08 

71.2  +2.0 

56.67  -.20 

46.5  +3.0 

54.22  -.06 

38.0  +1.5  1 

16.4 

52.76     .14 

65.5    2.0 

10.14     .12 

73.0     1.7 

56.43     .27 

49.4     2.7 

54.14     .10 

39.4     1.3  j 

26.4 

52.60     .17 

67.3     1.7 

10.00     .15 

74.5     1.3 

.56.13     .33 

52.0    2.4 

54.02     .13 

40.5     1.0  i 

Oct.    6.3 

52.41     .20 

68.8     1.3 

9.83     .17 

75.6     1.0 

55.78     .37 

54.1     2.0 

5,3.89     .15 

41.3    0.7' 

16.3 

52.20     .21 

69.9     0.8 

9.65     .19 

76.4     0.6 

55.39     .40 

55.9     1.5 

53.73     .16 

41.9  +0.4 

26.3 

51.99 -.22 

70.5  +0.4 

9.46  -.20 

76.8  +0.2 

54.97  -.43 

57.1  +1.0 

53.56  -.17 

42.1     0.0' 

Nov.   5.3 

51.77     .22 

70.7  -0.1 

9.26     .19 

76.8  -0.2 

54.53     .43 

57.8  +0.4 

53.39     .17 

41.9-0.3 

1.'>.2 

51.55     .21 

70.4     0.5 

9.07     .18 

76.4     0.6 

54.10     .43 

58.0  -0.1 

53.23     .16 

41.5     0.6 

25.2 

51.36     .19 

69.6     1.0 

8.89     .17 

75.6     1.0 

53.67     .41 

57.6    0.7 

53.07     .14 

40.7     0.9' 

Dec.    5.2 

5KI8     .16 

68.4     1.4 

8.73     .15 

74.4     1.4 

53.27     .38 

56.6     1.3 

52.94     .12 

39.7     1.9 

15.1 

51.03  -.13 

66.8  -1.8 

8.00  -.12 

72.8  -1.7 

52.90  -.34 

55.0  -1.8 

52.83  -.10 

38.3  -1.4 

25.1 

.50.91     .10 

64.8    2.1 

8.49     .09 

71.0     2.0 

52.59     .29 

53.0     2.3 

52.74     .08 

36.8     1.7' 

1          35.1 

50.83  -.06 

62.5  -2.4 

8.42  -.05 

68.8  -9.2 

52.32  -.23 

50.5  -9.7 

52.67  -.06 

35.0  -1.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Meao 
Solar 
Date. 

/?  Aquarii. 

/?Ce 

phei. 

^  Aquarii. 

e  Pegasi. 

Eight 
AaoeDsioD 

DeolinatioD 
Soulh. 

Right 
Ascension. 

Declination 
North. 

+70    3 

Right 
Ascension. 

Declination 
South. 

Right 

Declination 
North. 

h      m 

21  25 

o 

-  6 

3 

h          Dl 

21  27 

h      m 

21  31 

-  8  2l' 

h      m 

21  38 

4-  9  21 

Jan.    0.1 

35.04  -.04 

64.4 

-0.7 

10.09  -.41 

68.1  -9.4 

s 
48.68  -.04 

:^'s  -0.6 

s 
36.81  -.06 

89.5  -1.3  ' 

10.1 

35,01  -.01 

65.1 

0.6 

9.78     .39 

65.4     9.8 

48.59  -.01 

39.4     0.5 

36.77  -.03 

88  1      1.4 

80.1 

35.08  +.09 

65.7 

0.6 

9.45     .99 

68.4     3.1 

48.59  +.09 

39.9    0.4 

36.75     .00 

86.7     1.4 

30.0 

35.05     .05 

66.8 

0.5 

9.87  -.11 

59.8     3.3 

48.68     .06 

40.8    0.3 

:Mi.76  +.03 

25.4     1.3 

Feb.   9.0 

35.18     .OS 

66.6 

0.3 

9.81     .00 

55.9     3.3 

48.68     .08 

40.5  -0.9 

36.81     .06 

84.1     1.9 

19.0 

35.88  +.11 

66.9 

-0.1 

9.27  +.19 

58.5  -3.3 

48.77  +.11 

40.6    0.0 

36.89  +.09 

83.0  -1.0 

28.9 

35.34     .14 

66.9  +0.1 

9.45     .93 

49.3     3.1 

48.90     .14 

40.5  +0.9 

36.99     .19 

88.0     0.8, 

Mar.  10.9 

35.50     .17 

66.7 

0.3 

9.73     .34 

46.4     9.8 

43.05     .17 

40.1     0.4 

37.13     .16 

81.4     0.5 

20.9 

:i5.69     .90 

66.3 

0.5 

10.18     .44 

43.8    9.3 

43.83     .90 

39.6     0.6 

37.31     .19 

81.0-0.9 

30.9 

35.J)0     .93 

65.7 

0.8 

10.61      .59 

41.7     1.8 

43.44     .99 

38.9     0.9 

37.51     .99 

80.9  +0.9 

Apr.   9.8 

36.14  +.95 

64.8 

+1.0 

11.17  +.59 

40.8  -1.3 

43.68  +.95 

37.9  +1.1 

37.74  +.94 

21.8+0.6 

19.8 

36.40     .97 

63.7 

1.9 

11.78     .64 

39.8  -0.7 

43;94     .97 

36.7     1.3 

37.99     .97 

81.9    0.8 

29;8 

36.69     .99 

68.4 

1.4 

18.44     .67 

38.8     0.0 

44.88     .99 

35.3     1.4 

38.87     .96 

88.9     l.l 

May    9.8 

36.98     .30 

60.9 

1.5 

13.18     .67 

39.1  +0.6 

44.58     .30 

33.8     1.6 

38.56     .99 

84.8    1.4 

19.7 

37.88     .30 

59.3 

1.6 

13.79     .66 

40.0     1.9 

44.88     .30 

38.8     1.6 

38.86     .30 

86.8    1.7 

89.7 

37.58  +.30 

57.6 

+1.7 

14.44  +.63 

41.4  +1.7 

45.13  +.30 

30.5  +1.7 

39.16  +.30 

87.6  +1.9 

June  8.7 

37.88     .99 

55.9 

1.7 

15.05     .58 

43.4     2.9 

45.43     .99 

88.9     1.6 

39.46     .99 

89.6    9.0 

18.6 

38.16    .97 

54.3 

1.6 

15.60     .51 

45.9     9.6 

45.71     .98 

87.8     1.6 

39.74     .97 

31.6    9.1 

88.0 

38.48     .95 

58.7 

1.5 

16.07     .43 

48.7     3.0 

45.98     .95 

85.7     1.4 

40.00     .95 

33.8    2.1 

J«ilj   8.6 

38.65     .91 

51.8 

1.4 

16.46     .34 

51.9     3.3 

46.88     .99 

84.3     1.3 

40.83     .99 

35.9    9.1 

18.6 

38.85  +.18 

49.9 

+1.9 

16.76  +.94 

55.3  +3.5 

46.48  +.18 

83.1  +1.1 

40.43  +.18 

38.0  +9.0 

88.5 

:^.0l     .14 

48.7 

I.O 

16.95     .14 

58.8     3.6 

46.59     .14 

88.1     0.9 

40.59     .14 

39.9     1.9 

Aug.  7.5 

39.18     .09 

47.8 

0.8 

17.03  +.03 

68.5     3.6 

46.71     .10 

81.8    0.7 

40.71     .10 

41.8     1.7 

17.5 

39.19 +.05 

47.1 

0.6 

17.01  -.08 

66.1      3.6 

46.79  +.05 

80.6    0.5 

40.78     .05 

43.4     1.5 

87.5 

39.88     .00 

46.6 

0.4 

16.88     .18 

69.5    3.4 

46.88  -.01 

80.8    0.3 

40.81  +.01 

44.8     1.3 

Sept.  6.4 

39.80  -.04 

46.8  +0.9 

16.65  -.98 

73.0  +3.3 

46.81  -.03 

80.1  +0.1 

40.80  -.03 

46.0  +1.1 

'           16.4 

39.15     .07 

46  1 

0.0 

16.38     .36 

76.1     3.0 

46.76     .07 

80.0  -0.1 

40.75     .07 

47.0    0.9 

86.4 

39.06     .10 

46.8 

~0.l 

15.98     .44 

78.9     9.7 

46.67     .10 

80.8    0.9 

40.67     .10 

47.7     0.6 

Oct.    6.3 

38.94     .13 

46.4 

0.3 

15.44     .51 

81.4     9.3 

46.56     .19 

80.5    0.4 

40.55     .19 

488     0.4 

16.3 

38.80     .14 

46.7 

0.4 

14.90     .56 

83.5     1.8 

46.43     .14 

80.9    0.5 

40.48     .14 

48.5  +0.1 

86.3 

38.66  -.15 

47.1 

-0.5 

14.31  -.60 

85.0  +1.3 

46.88  -.15 

81.4  -0.5 

40.88  -.15 

48.4  -0.1 

Nov.   5.3 

38.51     .15 

47.7 

0.6 

13.70     .69 

86.1     0.8 

46.13     .15 

28.0    0.6 

40.18     .15 

48.8     0.3 

1           15.8 

38.36     .14 

48  3 

0.6 

13.08     .69 

86.5  +0.2 

45.99     .14 

88.6     0.6 

39.98     .14 

47.8     0.6 

85.8 

38.83     .19 

48.9 

0.7 

18.46     .61 

86.4  -0.4 

45.86     .19 

83.8    0.7 

39.84     .13 

47.1     0.8 

Dec.   5.8 

38.18     .10 

49.6 

0.7 

11.86     .58 

85.7     1.0 

45.74     .11 

83.9    0.6 

39.71     .19 

46.8     1.0 

15.8 

38.08  -.08 

50.3 

-0.7 

11.30  -.54 

84.4  -1.6 

45.64  -.08 

84.5  -0.6 

39.60  -.10 

45.8  -1.1 

85.1 

37.95     .05 

51.0 

0.7 

10.80     .46 

88.6     9.1 

45.57     .06 

85.8     0.6 

39.58     .07 

44.0     1.3 

35.1 

37.91  -.03 

51.7 

-0.7 

10.37  -.39 

80.8  -«.6 

45.53  -.03 

85.8  -0.5 

39.46  -.04 

48.7  -1.4 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

11  Cephei. 

fi  Capricomi. 

79  Draconif. 

a  Aqa«rii. 

HeaD 
Solar 
Date. 

Bight 
Aaoenaion. 

Declination 
North. 

Right 

Declination 
South, 

Bight 

Declination 
North. 

Bi^t 
Aacension. 

DeoUnalioD 
South, 

II      m 

21  40 

+70  47 

21  47 

-14     4 

h     m 

21  51 

+73      9 

h     m 

21  59 

-  0  51 

Jan.    O.l' 

8 

14.25  -.46 

44.0  -9.9 

8 

6.50  -.05 

63.0  -0.3 

25.82  -.56 

80J  -9.1 

67.43  -.07 

66.6  -0.9 

lOJ 

13.84     .37 

41  6     9.7 

6.46  -.03 

63.2    0.9 

25.31     .46 

77.7    9.5 

57.37     .04 

67.6    0.8 

20.1 

1.3.51     .27 

38.7     3.0 

6.45     .00 

63.4  -0.1 

24.91     .35 

75.0     9.9 

57.36  -.01 

68.6    0.8 

30.0 

13.30     .16 

35.6     3.9 

6.47  +.03 

63.4  +0.1 

24.61     .23 

71.9     3.9 

67..35  +.01 

69.2    0.7 

Feb.   9.0 

13.20  -.04 

32.2    3.3 

6.52     .06 

63.2    0.9 

24.45  -.09 

68.7     3.3 

67.38     M 

69.9    0.6 

19.0 

13.22  +.08 

28.9  -3.3 

6.60  +.10 

62.9  +0.4 

24.43  +.05 

65.3  -3.3 

57.44  +.07 

70.4  -0.4 

Mar.   1.0 

13.36     .90 

25.7     3.1 

6.71     .13 

62.4     0.6 

24.55     .18 

62.1     3.9 

67.53     .11 

70.6  -0.9 

10.9 

13.62     .39 

22.7    9.8 

6.85     .16 

61.7     0.8 

24.80     .39 

59.0     9.9 

67.65     .14 

70.7  +0.1 

80.9 

13.99     .49 

20.0    9.4 

7.02     .19 

60.9     1.0 

25.18    .44 

56.2    9.6 

57.80     .17 

70.6    0.3 

30.9 

14.47     .51 

17.8    9.0 

7.23     .99 

59.8     1.9 

25.68    M 

53.8    9.1 

67.99     .90 

70.1     0.6 

Apr.   9.9 

15.02  +.59 

16.1  -1.4 

7.46  +.94 

58.5  +1.3 

26.28  +.64 

62.0  -1.6 

68.20  i-.fl3 

69.3  +0.9 

19.8 

15.65     .65 

14.9    0.8 

7.72     .97 

57.1     1.5 

26.96    .71 

50.7     1.0 

68.44     .95 

68.3     1.1 

29.8 

16.31     .68 

14.4  -0.9 

8.00     .99 

55.6     1.6 

27.70     .76 

49.9  -0.4 

68.71     .98 

67.1     1.4 

Mav   9.8 

17.01     .70 

14.5  +0.4 

8.29     .30 

54.0     1.6 

28.47    -.78 

49.8  +0.9 

68.99     .99 

65.6     1.6 

19.7 

17.71     .69 

15.2     1.0 

8.60     .31 

52.3     1.7 

29.26     .78 

50.4     0.8 

59.29     .30 

64.0     1.7 

29.7 

18.39  +.66 

16.5  +1.6 

8.91  +.31 

50.7  +1.6 

30.03  +.75 

51.5+1.4 

69.59  +.30 

62.2  +1.8 

June  8.7 

19.03     .09 

18.3    9.1 

9.23     .31 

49.1     1.6 

30.76     .70 

53.2     1.9 

69.90    .30 

60.4     1.9 

18.7 

19.62     .55 

20.7     9.5 

9.53     .99 

47.5     1.4 

31.44     .64 

65.3    9.4 

60.19     .98 

68.6    1.0 

28.6 

20.14     .47 

23.4     9.9 

9.81      .97 

46.2     1.3 

32.04     .55 

57.9    9.8 

60.46     .96 

66.6    1.8 

July  8.6 

20.57     .38 

26.5    3.9 

10.06     .94 

45.0     1.1 

32.54     .45 

60.9    3.1 

60.71     .94 

64.9    1.7 

18.6 

20.91  +.98 

29.8  +3.4 

10.28  +.90 

44.0  +0.9 

32.94  +.34 

64.2  +3.4 

60.93  +.90 

53.2  +1.6 

28.6 

21.14     .18 

33.3     3.6 

10.47     .16 

43.2     0.7 

33.23     .93 

67.7     8.6 

61.12     .16 

51.7     1.4 

Aug.   7.5 

21.26 +.07 

37.0     3.6 

10.61     .19 

42.7     0.4 

33.40  +.10 

71.3     3.6 

61.26     .19 

60.4     1.9 

17.5 

21.28-04 

40.6    3.6 

10.70     .07 

42.4  +0.9 

33.44  -.09 

76.0     3.7 

61.36     .08 

49.3    1.0 

27.5 

21.18     .15 

44.2     3.5 

10.75  +.03 

42.3     0.0 

33.36     .14 

78.6     3.6 

61.42 +.04 

48.4    0.8 

Sept.  6.4 

20.98  -.95 

47.7  +3.4 

10  76 -.09 

42.4  -0.2 

33.16 -.95 

82.1  +3.4 

61.43  -.01 

47.7  +0.6 

16.4 

20.68     .34 

50.9     3.1 

10.72     05 

42.7     0.4 

32.85     .36 

85.5    3.9 

61.40     .04 

47.3     0.3 

26.4 

20.30     .43 

53.9    9.8 

10.65     .09 

43.2     0.5 

32.44     .46 

88.6    9.9 

61.34     .08 

47.1  46.1 

Oct.    6.4 

19.83     .50 

56.5    9.4 

10.55     .11 

43.7    0.8 

31.93     .55 

91.4     9.6 

61.26     .10 

47.0  -6.1 

16.3 

19.30     .56 

58.7     9.0 

10.43     .13 

44.4     0.7 

31.35     .69 

93.8     9.9 

61.14     .19 

47.2    0.9 

26.3 

18.71  -.60 

60.5  +1.5 

10.29  -.14 

45.1  -0.7 

30.70  -.67 

96.7  +1.7 

61.01  -.18 

47.5  -6.4 

Nov.   5.3 

18.09     .63 

61.7     1.0 

10.14     .15 

45.8    0.7 

30.00     .71 

97.1     1.9 

60.87     .14 

47.9     0.5 

15.3 

17.45     .64 

62.4  +0.4 

9.99     .14 

46.4     0.7 

29.28     .73 

98.1  +0.6 

60.73     .14 

4a4     0.6 

25.2 

16.81      .63 

62.5  -0.9 

9.86     .13 

47.1     0.6 

28.54     .73 

98.4     0.0 

60.60    .13 

49.1     0.7 

Dec.    5.2 

16.19     .61 

62.0     0.8 

9.74     .11 

47.6     0.5 

27.82     .71 

98.1  -0.6 

60.47    .11 

49.8     0.8 

15.2 

15.60  -.56 

60.9  -1.4 

9.63  -.09 

48.2  -0.5 

27.12 -.67 

97.2  -1.9 

60.37  -.10 

60.6  -6.8 

25.1 

15.06     .50 

59.2     1.9 

9.55     .07 

48.6    0.4 

26.48     .61 

95.7     1.8 

60.28    .08 

51.5     0.8 

35.1 

14.59  -.43 

57.0  -9.4 

9.50  -.04 

48.9  -0.3 

25.91  -.59 

93.6  -9.3 

60.21  -.06 

52.3  -0.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Graif. 

$  Aqaarii. 

n  Aquarii. 

ff  Aqaarii. 

M«aik 

Solar 
Date. 

Eight 
AioenBion. 

DeoUnation 
South. 

Right 
Aaoeiwion. 

DeoUnatioii 
South, 

Bight 
Aflcenaion. 

DeolinationJ       Right 
North.         Asoenaion. 

South. 

h     m 

22     1 

-47  30 

h     m 

22  10 

O            1 

-  8  20 

b      in 

22  19 

o          / 

+  0  48 

h     m 

22  29 

O            / 

-  0  41 

Jan.    0.1 

4!o4  -.19 

38^7  +1.9 

50.83  -.07 

47J  -0.6 

• 

29.12  -.08 

14''8  -0.9 

8 

31.76 -.08 

60.2  -0.8 

10.1 

3.95    .07 

37.3     1.5 

50.77     .06 

47.6    0.5 

29.06     .05 

14.0     0.0 

31.68     .06 

61.0    0.8 

20.1 

3.89  -.03 

35.7     1.8 

50.74  -.09 

48.1     0.4 

29.01     .03 

13.1     0.8 

31.63     .04 

61.8    0.7 

30.1 

3.89  +.01 

33.8     9.0 

50.74  +.01 

48.4     0.9 

28.99  -.01 

12.3     0.8 

31.60  -.01 

62.5    0.7 

Feb.   9.0 

3.92    .06 

31.6     9.9 

50.76     .04 

48.5  -0.1 

29.00  +.09 

11.6    0.6 

31.60  +.09 

63.1     0.5 

19.0 

4.01  +.11 

29.3  +9.3 

50.81  +.07 

48.6  +0.1 

29.04  +.05 

11.0-OJl 

31.6:) +.04 

63.6  -0.4 

Mar.    i.O 

4.14     .15 

26.9    9.4 

50.89    .10 

48.4     0.3 

29.11     .09 

10.7  -0.3 

31.69    .07 

63.8  -0.9 

11.0 

4.31     .90 

24.4     9.5 

51.01     .13 

48.0     0.5 

29.21     .19 

10.5     0.0 

31.79    .11 

63.9  +0.1 

90.9 

4.53    .94 

21.9    9.5 

51.15     .16 

47.4     0.7 

29.35     .15 

10.6  +0.9 

31.91     .14 

63.7    0.3 

30.9 

4.79     .99 

19.4     9.4 

51.33     .19 

46.5     1.0 

29.51     .18 

1 1 .0     0.5 

32.07    .18 

63.2    0.6 

Apr.   9.9 

5.09  +.39 

17.0  +9.3 

51.54  +.99 

45.4  +1.9 

29.71  +.91 

11.7+0.8 

32.26  +Jil 

62.5  •Ml.O 

19.8 

5.43     .36 

14.7     9.9 

51.78     .95 

44.2     1.4 

29.94     .94 

12.6     1.1 

32.49    .94 

61.5    1.1 

^.8 

5.80     .38 

12.6     9.0 

52.04     .97 

42.7     1.5 

30.20    .97 

13.8     1.3 

32.74     .96 

60.2    1.4 

May   9.8 

6.19     .40 

10.7     1.8 

52.33     .99 

41.1     1.7 

30.48     .90 

15.3     1.5 

33.01     .98 

58.7    1.6 

19.8 

6.60     .49 

9.1      1.5 

52.63    .30 

39.4     1.7 

30.77     .30 

16.9     1.7 

33.30    .80 

57.1     1.7 

29.7 

7.02  +.49 

7.8  +1.1 

52.93  +.31 

37.6  +1.8 

31.07  +.30 

18.7  +1.8 

33.61  +.30 

55.2  +1.8 

June  8.7 

7.45    .41 

6.8     0.8 

53.24     .30 

35.8     1.8 

31.38     .30 

20.6    1.9 

33.91     .80 

53.4     1.9 

18.7 

7.85     .40 

6.2  +0.4 

53.54     .99 

.34.0     1.7 

31.68     .99 

22.5    1.9 

'34.21     .99 

51.4     1.0 

28.6 

8.24     .87 

6.0    0.0 

53.83     .97 

32.4     1.6 

31.9(J     .97 

24.4     1.0 

34.50     .98 

49.5    1.9 

July  8.6 

8.60     .33 

6.2  -0.4 

54.09     .95 

30.9     1.4 

32.^     .95 

26.3    1.8 

34.77     .95 

47.7    1.8 

18.6 

8.91  +.99 

6.8  -0.8 

54.32  +.99 

29.5  +1.9 

32.45  +.91 

28.1  +1.7 

35.01  ^.99 

46.0  +1.6 

28.6 

9.18     .94 

7.7     l.I 

54.52     .18 

28.4     1.0 

32.()5     .18 

29.7    1.5 

35.21     .10 

44.4     1.5 

Aug.  7.5 

9.:i8     .18 

9.0     1.4 

54.68     .14 

27.5    0.8 

32.81      .14 

31.1     1.3 

35.38    .15 

43.0     1.8 

17.6 

9.53     .11 

10.5     1.7 

54.79     .00 

26.8    0.6 

32.93     .10 

32.4     1.1 

35.51     .11 

41.9     1.0 

27.5 

9.61  +.0S 

12.3     1.8 

54.86     .05 

26.3     0.3 

.33.00     .05 

33.4    0.0 

35.60    .06 

40.9     0.8 

Sept.  6.5 

9.63  -.01 

14.2  -9.0 

54.89  +.01 

26.1  +0.1 

33.04  +.01 

34.2  +0.7 

35.64  +.09 

40.2  +0.6 

16.4 

9.59     .07 

16.2    9.0 

54.88  -.03 

26.1  -0.1 

33.03  -.03 

34.7    0.5 

35.64  -.09 

39.7     0.4 

26.4 

9.49     .19 

18.2     1.9 

54.83     .07 

26.2    0.9 

32.98     .06 

35.1  +0.9 

35.61     .05 

39.5  +0.9 

Oct.    6.4 

9.35     .16 

20.1     1.8 

54.74     .09 

26.5    0.4 

32.91     .09 

35.2     0.0 

35.54     .08 

39.4     0.0 

16.3 

9.16     .90 

21.8     1.6 

54.64     .19 

27.0    0.5 

32.81     .11 

35.2  -0.1 

35.45    .10 

39.5  -0.9 

26.3 

8.95  -.99 

23.3  -1.3 

54.51  -.13 

27.5  -0.6 

32.69  -.19 

34.9  -<).8 

35.34  -.19 

39.8  -0.4 

Nov.   5.3 

8.72     .93 

24.5     1.0 

54.38     .14 

28.2    0.6 

32.56     .13 

34.6     0.4 

35.21     .13 

40.2    0.5 

15.3 

8.49     .93 

25.3     0.6 

54.24     .13 

27.8    0.7 

32.43     .13 

34.1     0.6 

35.08    .13 

40.8    0.6 

25.2 

8.26     .99 

25.7  -0.9 

54.11     .13 

29.5    0.7 

32.30     .13 

33.4     0.7 

34.95     .18 

41.4     0.7 

Dec.    5.2 

8.05     .90 

25.8  +0.9 

53.98     .19 

30.2    0.7 

32.17     .19 

32.7    0.8 

34.83    .19 

42.1     0.7 

15.2 

7.86  -.17 

25.4  +0.6 

53.87  -.10 

30.8  -0.7 

32.06  -.10 

31.9  -0.8 

34.71  -.11 

42.9  -0.8 

25.2 

7.71     .13 

24.6     1.0 

53.78     .08 

31.5     0.6 

31.96     .09 

31.0    0.0 

34.62     .09 

43.7    0.8 

35.1 

7.60  -.10 

23.5  +1.3 

53.71  -.06 

32.0-0.5 

31.88 -.07 

30.2  -0.9 

34.53  -.07 

44.5  -0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

226  Cephei  (B.) 

CPegaai. 

t  Cephei. 

^  Aqaarii. 

Mean 
Solar 
Date. 

^    - 

Right 
Asoenaion. 

DeclinatioD 
North. 

Right 
Aso^sion. 

DeolinatioD 
North, 

Right 
AaomuioD. 

Deolination 
North. 

Right 
Aaoenaion. 

Declination 
8o%t*h, 

h     m 

22  30 

+75  38 

h     m 

22  35 

+  10  14 

h      m 

22  45 

+65  36 

h     m 

22  46 

-  8  id 

Jan.    0.2 

16.31  -.76 

55.5  -1.5 

a 
48.51  -.09 

3K9  -1.1 

38*75  -.42 

37.5  -1.5 

4 1.95 -.09 

54.7  -0.6 

10.1 

15.61      .65 

53.7     9.1 

48.42     .07 

30.7     1.9 

38.35     .37 

35.7    9.0 

41.86     .07 

55.2    0.5  t 

20.1 

15.01     .54 

51.3    9.5 

48.36     .05 

29.5     1.9 

38.01     .31 

33.5    9.4 

41.80     .05 

55.6    0.4 

30.1 

14.53     .41 

48.6     9.9 

48.32  -.09 

28.2     1.9 

37.73     .94 

30.9    9.8 

41.77 -.03 

55.9    6.9  : 

Feb.   9.0 

14.19     .96 

45.5  -  3.1 

48.31     .00 

27.1     1.1 

37.53     .16 

28.0     3.0 

41.75     .00 

56.1  -0,1  . 

j 

19.0 

14.00 -.11 

42.3  -3.9 

48.33  +.03 

26.0  -1.0 

37.42  -.07 

24.9  -3.1 

4 1.77 +.03 

56.0  +0.1 

Mar.    I.O 

13.98  +.06 

39.0     3.9 

48.38    .06 

25.1     0.8 

37.39  +.09 

21.7     3.1 

41.81     .06 

55.8    0.3 

11.0 

14.12     .39 

35.8     3.1 

48.46     .10 

24.4     0  6 

37.47     .19 

18.7     3.0 

41.89     .09 

55.4    0.5 

20.9 

14.42     .38 

32.8    9.8 

48.58     .14 

23.9  -0.3 

37.63     .91 

15.8    9.7 

42.00     .13 

54.7    0.8  : 

30.9 

14.87     .59 

30.2    9.5 

48.73    .17 

23.8    0.0 

37.89     .30 

13.2    9.4 

42.14     .16 

53.8    1.0  ' 

1 

Apr.   9.9 

15.46  +.65 

27.9  -9.0 

48.92  +.90 

24.0  +0  4 

38.24  +.38 

11.0-1^ 

42.32  +.90 

52.7  +1.9 

19.9 

16.17     .75 

•26.1     1.5 

49.14     .93 

24.5    0.7 

38.67     .45 

9.4     1.4 

42.53     .93 

51.3     1.4 

29.8 

16.96     .83 

24.9     0.9 

49.39    .96 

25.4     1.0 

39.15     .51 

8.2     0.9 

42.78     .96 

49.8     1.6  ' 

May    9.8 

17.82     .88 

24.3  -0.3 

49.66    .98 

26.6     1.3 

39.69     .55 

7.7  -0.3 

43.05     .98 

48.1     1.7 

19.8 

18.72     .90 

24.2  +0.3 

49.96    .30 

28.1      1.6 

40.26     .57 

7.7  +0.a 

43.33     .30 

46.3     1.8. 

1 

29.7 

19.63  +.90 

24.8  +0.9 

50.26  +.31 

29.8  +1.8 

40.84  +.58 

8.3  +0.9 

43.64  +.31 

44.4  +1.9 

June  8.7 

20.51     .87 

26.0     1.4 

50.57     ^ 

31.7     9.0 

41.42     .57 

9.4     1.4 

43.95     .31 

42.5     1.9 

18.7 

21.36      61 

27.7     1.9 

50.87     .30 

33.7     9.1 

41.98     .54 

11.2     1.9 

44.26     .30 

40.7     1.8 

28.7 

22.13     .73 

29.8    9.4 

51.16     .98 

.35.9     9.9 

42.51     .50 

13.3     9.4 

44.55     .99 

38.9     1.7 

July    8.6 

22.82     .63 

32.5    9.8 

51.43     .96 

38.0     9.1 

42.99     .45 

15.9     9.8 

44.84     JS7 

37.3     1.6. 

18.6 

23.40  +.59 

35.5  +3.1 

51.67  +.93 

40.2  +9.1 

43.41  +.38 

18.9  +3.1 

45.09  +.94 

35.8  +1.4 

28.6 

23.86     .40 

38.8     3.4 

51.88     .19 

42.2    9.0 

43.75     .31 

22.1     3.3 

45.32     .91 

34.5     1.0  , 

Aug.   7.6 

24.20     .97 

42.3     3.6 

52.05     .15 

44.2     1.7 

44.02     .93 

25.6     3.5 

45.50     .17 

33.5    0.9  ; 

17.5 

24.39  +.13 

45.9     3.7 

52.18     .11 

45.9     1.7 

44.21     .14 

29.1     3.6 

45.65     .13 

32.7    0.7  i 

27.5 

24.45  -.01 

49.6     3.7 

52.26    .07 

47.5     1.5 

44.31  +.06 

.32.7     3.6 

45.76     .08 

32.2    0.4  1 

S«pt.  6.5 

24.38  -.15 

53.3  +3.6 

52.31  +.09 

48.9  +1.9 

44.33  -.09 

36.3  +3.5 

45.82  +.04 

31.9  +OJI 

16.4 

24.16     .97 

56.9     3.5 

52.31  -.01 

50.0     1.0 

44.27     .10 

39.8     3.4 

45.84     .00 

31.8  -0.1 

26.4 

23.82    .40 

60.3     3.3 

52.28     .05 

50.9     0.8 

44.13     .18 

43.1     3.9 

45.82  -.03 

32.0     0.9 

Oct.    6.4 

23.37     .51 

63.5     3.0 

52.22     .08 

51.5    0.5 

43.91     .95 

46.2     9.9 

45.77     .06 

32.3     0.4 

16.4 

22.80     .61 

66.4    9.7 

52.13     .10 

51.9    0.3 

43.63     .31 

40.0     9.6 

45.69     .09 

32,8    0^ 

26.3 

22.15 -.70 

68  8  +9.9 

52.02  -.19 

52.1  +0.1 

43.29  -.36 

51.4  +9.9 

45.59  -.11 

33.4  -0.6 

Nov.   5.3 

21.41     .76 

70.9     1.8 

51.89     .13 

52.1  -0.9 

42.90     .41 

5.3.3     17 

45.47     .19 

34.1     0.7 

15.3 

20.62     .81 

72.3     1.9 

51.76     .13 

51.8    0.4 

42.47     .44 

54.7     1.9 

45.35     .13 

34.8    0.7 

25.3 

19.78     .84 

73.3  +0.6 

51.63     .13 

51.3     0.6 

42.03     .45 

55.6  +0.6 

45.22     .13 

35.5    0.7 

Dec.    5.2 

18.94     .85 

73.6    0.0 

51.50     .13 

.50.7     0.7 

41.57     .46 

56.0    0.0 

45.10     .19 

36.2    0.7. 

15.2 

18.09  -.83 

73.3  -0.6 

51.37 -.19 

49.8  -0.9 

41.11  -.45 

55.7  -0.6 

44.98  -.11 

36.9  -0.7 

25.2 

17.28     .78 

72.4     1.9 

51.27     .10 

48.8     1.0 

40.66     .43 

54.9     1.1 

44.87     .10 

37.6    0.6; 

35.1 

16.53  -.71 

71.0-1.8 

51.17  -.08 

47.7  -1.1 

40.24  -.40 

53.4  -1.7 

44.78  -.08 

38.2 -0.6  1 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Piscia  Australia. 
{Fomalhaut.) 

aPe 

(Mar 

n, 

0  Cephei.  > 

^Piscium. 

Right 
AaoensioD. 

Declination 
South. 

-30  12 

Right 
Aflcenaion. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 

Declination 
North, 

b     m 

22  51 

h     m 

22  59 

+  14  35 

b      ni 

23  13 

+67  29 

b      m 

23  22 

+  5  45 

Jan.    o!2 

22^75  -.11 

86.3  +0  1 

8 

7.01  -.11 

52.9  -1.1 

59.03  -.47 

51.8-1.1 

13.28  -.11 

2a'4  -0.9 

10.2 

22.65     .09 

86.0    0.4 

6.91     .09 

51.7     1.9 

58.57     .44 

50.4     1.6 

13.18     .10 

27.5     0.9 

20.1 

22.57     .06 

85.4     0.7 

6.8:1    .07 

50.4     1.3 

58.16     .38 

48.5    9.1 

13.09     .08 

26.6    0.9 

30.1 

22.52  -.03 

84.5     1.0 

6.77    .05 

49.1     1.3 

57.81     .39 

46.2    9.5 

13.02     .06 

25.7     0.9 

Feb.   9.1 

22.50    .00 

83.4     1.9 

6.73  -.09 

47.7     1.3 

57.52     .94 

43.5    9.8 

12.96     .04 

24.8    0.8 

19.0 

22.51  +.03 

82.1  +1.6 

6.72  +.01 

46.5  -1.9 

57.33  -.15 

40.5  -3.0 

12.94  -.01 

24.1  -0.7 

Mar.    1.0 

22.56     .06 

80.5    1.7 

6.75     .04 

45.3     1.0 

57.23  -.05 

37.4     3.1 

12.94  +.09 

23.5    0.6 

IJ.O 

22.64     .10 

78.7     1.8 

6.80     .08 

44.4     0.8 

57.23  +.06 

34.4     3.0 

12.98     .05 

23.1  -0.9 

21.0 

22.76    .14 

76.8    9.0 

6.90     .11 

43.7    0.5 

57.34     .16 

31.4     9.9 

13.05     .09 

23.0    0.0 

30.9 

22.92    .18 

74.7    9.1 

7.03     .16 

43.4  -0.9 

57.56     .96 

28.6     9.6 

13.16     .13 

23.1  +0.3 

Apr.   9.9 

23.11  +.91 

72.6  +9.9 

7.20  +.19 

43.3  +0.1 

57.87  +.36 

26.2  -9.9 

13.31  +.16 

23.5  +0.5 

19.9 

23.35    .95 

70.4     9.9 

7.41     .99 

43.6    0.5 

58.27     .44 

24.3     1.7 

13.49     .90 

24.2    0.8, 

29.9 

23.61     .98 

68.2    9.9 

7.65     .95 

44.2    0.8 

58.75     .61 

22.8    1.9 

13.71      .93 

25.1     1.1 

May   9.8 

23.91     .31 

66.0    9.1 

7.91     .98 

45.2     1.9 

59.:W)     .57 

21.9    0.6 

13.95     .96 

26.4     1.4 ' 

19.8 

24.23     .33 

63.9    9.0 

8.20     .30 

46.5     1.5 

59.89     .60 

21.5  -0.1 

14.2:)     .98 

27.9    1.6* 

29.8 

24.56  +.34 

62.0  +1.9 

8.51  +.31 

48.1+1.7 

60.51  +.69 

21.7  +0.6 

14.52  +.30 

29.6  +1.8 

June  8.7 

24.91     .35 

60.2     1.6 

8.82    .31 

50.0     1.9 

61.13     .69 

22.5     1.1 

14.83     .31 

31.5     1.9 

18.7 

25.25     .34 

58.7     1.4 

9.13     .30 

52.0    9.1 

61.75     .61 

23.9     1.6 

15.13     .30 

33.5    9.0 

28.7 

25.59     .33 

57.5     1.1 

9.43     .99 

54.1     9.9 

62.35     .57 

25.7    9.1 

15.44     .30 

35.5    9.0  1 

July   8.7 

25.91     .31 

56.5     0.8 

9.71     .97 

56.4    9.3 

62.90     .69 

28.0    9.5 

15.72     .98 

37.5    9.0 

18.6 

26.20  +.96 

56.0  +0.4 

9.97  +.94 

58.6  +9.9 

63.40  +.46 

30.7  +9.9 

)5.99  +.96 

39.5  +1.9 

28.6 

26.46     .94 

55.7  +0.1 

10.19     .91 

60.8    9.9 

63.82     .39 

33.8     3.9 

16.23     .93 

41.4     1.8 

Aug.  7.6 

26.68    .90 

55.8  -0.3 

10.38    .17 

63.0    9.1 

64.18     .31 

37.1     3.4 

16.44     .19 

43.2     1.7 

17.6 

26.85     .15 

56.3    0.6 

10.54     .13 

65.0     1.9 

64.45     .93 

40.6     3.6 

16.62     .15 

44.8     1.5 

27.5 

26.98    .10 

57.0     0.9 

10.64     .09 

66.8     1.7 

64.63     .14 

44.1     3.6 

16.75    .11 

46.1     1.3 

1 

Sepl.  6.5 

27.05  +.05 

58.0  -1.1 

10.71  +.05 

68.4  +1.5 

64.73  +.05 

47.8  +3.6 

16.84  +.07 

1 
47.3  +1.0  1 

16.5 

27.08  +.01 

59.2     1.3 

10.74  +.01 

69.8    1.3 

64.73  -.04 

51.4     3.6 

16.89  +.03 

48.2    0.8  1 

26.5 

27.07  -.04 

60.6     1.4 

10.73  -.03 

71.0     1.1 

64.65     .19 

54.9     3.4 

16.91     .00 

48.9    0.6 

Oct.    6.4 

27.01     .08 

62.1     1.5 

10.68     .06 

71.9    0.8 

64.49     .90 

58.1     3.9 

16.89  -.03 

49.3     0.4 

16.4 

26.91     .11 

63.5     1.5 

10.61     .08 

72.6     0.6 

64.25    .97 

61.2    9.9 

16.84     .06 

49.6  +0.1 

1 

26.4 

26.80  -.13 

65.0  -1.4 

10.51  -.10 

73.1  +0.3 

63.95  -.34 

63.9  +9.5 

16.77  -.08 

1 
49.6  -0.1  ' 

Nov.  5.3 

26.66    .15 

66.3     1.3 

10.40     .19 

73.2    0.0 

63.58    .39 

66.2    9.1 

16.68     .10 

49.5    0.9 

16.3 

26.50     .15 

67.4     1.1 

10.27     .13 

73.2  -0.9 

63.17     .44 

68.0     1.6 

16.57     .11 

49.1     0.4! 

25.3 

26.35     .15 

68.4    0.8 

10.14     .13 

72.9    0.4 

62.71     .47 

69.3    1.0 

16.45     .19 

48.7     0.6  i 

Dec.    5.3 

26.20    .15 

69.1     0.6 

10.01     .13 

72.3     0.6 

62.23     .49 

70.1  +6.5 

16.34     .19 

48.1     0.7 

15.2 

26.05  -.14 

69.5  -0.3 

9.89  -.19 

71.6-0.8 

61.73 -.50 

70.3  -0.1 

16.22  -.19 

47.4  -0.8 

25.2 

25.92     .19 

69.7    0.0 

9.77     .11 

70.6     1.0 

61.24     .49 

69.9    0.7 

16.10     .11 

46.6     0.8 

35.2 

25.81  -.10 

69.5  +0.3 

9.66  -.10 

69.5-1.9 

60.76  -.47 

68.8  -1.3 

15.99  -.10 

45.7  -0.9 
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• 

APPARENT  PTiACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1  PiBcium. 

y  Ceph«i. 

Groombridge4163. 

uPiscimn. 

Mean 
Solar 
Date. 

Declination 
North, 

Bight 

Right 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

North. 

h     m 

23  34 

o       # 

+  50 

h     m 

23  34 

+76  59 

h      m 

23  49 

+  73  46 

h     m 

23  53 

+  6  14 

Jan.    0.3 

7^8  -.11 

48.0  -0.8 

8 

43.16  -.89 

82.3  -0.6 

S 

21.10 -.70 

69.2  -0.5 

29.84  -.11 

13.4  -0.8 

10.2 

7.38    .10 

47.1     0.9 

42.28     .85 

81.3    1.9 

20.41     .67 

68.4     1.1 

29.73    .11 

12.5    0.8 

20.Q 

7.28    .09 

46.2     0.9 

41.47     .77 

79.8     1.8 

19.76    .63 

67.0     1.7 

29.62    .10 

11.7    0.9 

30.1 

7.20     .07 

45.3     0.8 

40.74     .66 

77.7    9.3 

19.16     .56 

65.1     9.1 

29.53    .06 

10.8    03 

Feb.    9.1 

7.14     .05 

44.6     0.7 

40.14     M 

75.2    9.7 

18.66    .45 

62.7     9.6 

29.45    .06 

10.0    0.7 

19.1 

7.11  -.08 

43.9  -0.6 

39.68  -.38 

72.4  -3.0 

18.26  -.33 

60.0  -2.9 

29.40  -.04 

9.3  -0.6 

Mar.    1.1 

7.10  +.01 

43.3     0.4 

39.38    .91 

69.3    3.1 

17.99    .90 

57.0     3.0 

29.37  -.01 

8.8    0.5 

11.0 

7.13     .04 

43.0  -OJi 

39.26  -.03 

66.2     3.9 

17.86  -.07 

53.9     3.1 

29.38  +.09 

8.4    0.3 

21.0 

7.19     .08 

42.9    0.0 

39.32  +.15 

63.0    3.1 

17.87  +.08 

50.8     3.0 

29.42    .06 

8.2  -0.1 

30.9 

7.29     .19 

43.0  +0.3 

39.57     .33 

60.0    9.9 

18.03    JM 

47.8     9.8 

29.50    .10 

8.3  +0J9 

Apr.   9.9 

7.42  +.15 

43.5  +0.6 

39.98  +.50 

57.3  -9.6 

18.33  +.37 

45.1  -9.6 

29.61  +.14 

8.6  +0.5 

19.9' 

7.60     .19 

44.2    0.9 

40.56    .65 

54.9    9.1 

18.77     .49 

42.7     9.9 

29.77     .18 

9.3     0.8 

29.9 

7.80    .93 

45.2     1.1 

41.28    .77 

53.0     1.7 

19.32    .61 

40.7     1.7 

29.96    SI 

10.2    1.1 

May    9.9 

8.05     .96 

46.4     1.4 

42.11     .87 

51.6     l.l 

19.98     .70 

39.2    1.9 

30.19    .94 

11.4     1.3 

19.8 

8.32    .98 

47.9     1.6 

43.03    .95 

50.8  -0.6 

20.71     .76 

38.3    0.7 

30.45    .97 

12.8    1.5 

29.8 

8.61  +.30 

49.6  +1.8 

44.00  +.99 

50.5    0.0 

21.51  +.81 

37.9  -0.1 

30.74  +.99 

14.4  +1.7 

June  8.8 

8.91     .31 

51.5     1.9 

45.00  1.00 

50.8  +0.6 

22.33    .83 

38.1  +0.5 

31.04     .30 

16.3     1.9 

18.7 

9.22    .31 

53.4     9.0 

46.00     .98 

51.7     1.9 

23.J6     .89 

38.9     1.0 

31.34     .31 

18.2    9.0 

28.7 

9.52    .30 

55.4     9.0 

46.97     .94 

53.1     1.7 

23.98     .80 

40.2    1.6 

31.65     .30 

.20.2    S.0 

July   8.7 

9.82    .98 

57.5    9.0 

47.88    .87 

55.0    9.9 

24.76     .75 

42.0    9.0 

31.95     .99 

22.2    9.0 

18.7 

10.09  +.96 

59.4  +1.9 

48.72  +.79 

57.4  +9.6 

25.48  +.68 

44.3  +9.5 

.32.23  +.97 

24.2  +1.9 

28.6 

10.34     .94 

61.3     1.8 

49.45     .68 

60.2    2.9 

26.13     .60 

47.0     9.9 

32.50     .95 

26.1     13 

Aug.  7.6 

10.56     .90 

63.0     1.6 

50.07     .56 

63.3     3.3 

26.69    .51 

50.0     3.2 

32.73     .99 

27.9     1.7 

17.6 

10.74     .16 

64.5     1.4 

50.57     .43 

66.7     3.5 

27.15     .40 

53.3     3.4 

32.93     .18 

29.5     1.5 

27.6 

10.89     .19 

65.9     1.9 

50.92     .99 

70.3     3.6 

27.50     .30 

56.8    3.6 

33.09     .14 

30.9    13 

Sept.  6.5 

10.99  +.08 

67.0  +1.0 

51.14  +.14 

74.0  +3.7 

27.74  +.18 

60.4  +3.7 

3.3.21  +.10 

32.1  +1.1 

16.5 

11.06     .05 

67.8    0.8 

51.21     .00 

77.7     3.7 

27.87  +.07 

64.1     3.7 

33.30     .07 

3:j.l     0.8 

26.5 

11.09  +.01 

68.5    0.5 

51.13 -.15 

81.4     3.6 

27.88  -.05 

67.8     3.6 

33.34  +.03 

3.3.8    0.6  t 

Oct.    6.4 

11.08 -.09 

68.9     0.3 

50.92     .98 

85.0     3.5 

27.77     .16 

71.4     3.5 

33.36     .00 

.34.3     0.4  1 

16.4 

11.05     .05 

69.1  +0.1 

50.57     .41 

88.4     3.3 

27.55     .97 

74.8    3.3 

33.34  -.03 

34.6  +03  ' 

26.4 

10.99  -.07 

69.1  -0.1 

50.09  -.54 

91.6  +9.9 

27.23  -.37 

77.9  +3.0 

33.29  -.06 

34.7     0.0 

Nov.   5.4 

10.90     .09 

68.9    0.3 

49.49     .65 

94.3    9.6 

26.81     .46 

80.7    9.6 

33.23     .08 

34.6  -03  ' 

15.3 

10.80     .10 

68.5    0.4 

48.79     .74 

96.9    9.1 

26.31     .54 

83.1     9.9 

33.14     .09 

34.3    03 

25.3 

10.70     .11 

68.1     0.6 

48.00     .89 

98.5     1.6 

25.72     .61 

85.1     1.7 

33.04     .10 

33.9     03 

Dec.    5.3 

10.58     .19 

67.4    0.7 

47.15     .86 

99,8     l.O 

25.08     .66 

86.5     1.1 

32.93    .11 

33.3     03  1 

i 

15.3 

10.46  -.19 

66.7  -0.8 

46.25  -.91 

100.5  +0.4 

24.40  -.70 

87.3  +0.6 

32.81  -.19 

32.7-0.7 

25.2 

10.35    .11 

65.9     0.8 

45.34     .91 

100.6  -0.9 

23.69    .71 

87.5  -0.1 

32.70     .19 

31.9    03 

35.2 

10.24  -.10 

65.1  -0.9 

44.44  -.88 

100. 1  H).6 

22.98  -.70 

87.1  -0.7 

.32.58  -.11 

31.1  -03 
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APPABENT  EIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
SolM- 
Dftto. 

i^Casaiop. 

22  Audrom. 

(rAndrom. 

iCeti. 

6Ur8.Min., 
S.  P. 

44  Piecioni. 

IT  Audrom. 

0  Cassiop. 

3f  28 

h     m 

0    3 

o 

44  ; 

b 

0 

J3 

m 
4 

.93 

53  50 

b     m 

0  12 

99  27 
b      m 

0  13 

358  20 

b      m 

0  13 

88*^^11' 
b      m 

0  19 

56  54 

b      ro 

0  30 

8 

.50.60  -  .90 

42*  20 

b     m 

0  38 

(Dec.  30.2) 

9.16- 

.34 

26.79- 

25.27-  .17 

39.33  -  .19 

ft 
64.23  +7.84 

8 

36.00-  .19 

25.92-  .95 

Jan.     9.2 

8.83 

.39 

26.57 

.91 

25.10      .17 

39.22      .11 

71.92    IM 

35.88      .11 

50.41       .18 

25.67      .94 

19.2 

8.52 

.30 

26.37 

.90 

24.94      .16 

.39.11      .10 

79.31     7.91 

35;78      .10 

50.25      .16 

25.43      .33 

29.1 

8.23- 

.98 

26.18- 

.19 

24.78-  .16 

39.02-  .09 

86.34  +6.85 

35.68-  .09 

50.09-  .15 

25.21  -  .99 

Aug.  26.6 

13.32  + 

.99 

30.33  + 

.90 

28.57+  .18 

42.43+  .15 

28.49-3.11 

39.01  +  .16 

53.66  +  .90 

29.20+  .94 

Sept.    5.5 

13.51 

.16 

30.50 

.14 

28.73      .14 

42.57      .13 

25.88    9.11 

:W.I6      .13 

53.84      .16 

29.42      .90 

15.5 

13.64 

.10 

30.61 

.09 

28.85      .10 

42.69      .10 

24.26    1. 10 

39.28      .10 

53.98      .19 

29.59      .14 

25.5 

13.70  + 

.04 

30.68  + 

.04 

28.92      .05 

42.76      .06 

23.69-0.09 

39.35      .06 

54.07      .07 

29.70      .09 ! 

Oct.     5.5 

13.71  - 

.09 

.30.70 

.00 

28.95  +  .01 

42.81  +  .09 

24.21  +1.07 

39.40      .03 

54.13+  .03 

29.77  +  .05 

15.4 

13.66- 

.07 

30.67- 

.04 

28.95-  .09 

42.80-  .09 

25.84  +9.18 

39.41      .00 

54.15      .00 

29.80      .00 

25.4 

13.56 

.14 

30.61 

.08 

28.91      .06 

42.77      .04 

28.57    3.96 

39.39-  .03 

54.13-  .03 

29.78-  .04' 

Nov.    4.4 

13.39 

.10 

30.51 

.19 

28.84      .09 

42.73      .06 

32.37    4.31 

39.35      .05 

54.09      .06 

29.72      .08 

14.4 

13.19 

.93 

30.37 

.15 

28.74      .19 

42.65      .08 

37.20    5.99 

39.28      .07 

54.01      .09 

29.62      .19 

24.3 

12.93 

.96 

30.21 

.17 

28.61      .14 

42.55      .10 

42.95    6.14 

39.20      .09 

53.91      .11 

29.49      .15 

Dec.     4.3 

12.67- 

.99 

30.03- 

.19 

28.47  -  .15 

42.45-  .11 

49.47+6.84 

39.10-  .10 

53.79 -.13 

29.32 -.17 

14.3 

12.36 

.39 

29.83 

.91 

28.31      .16 

42.34      .19 

56.63    7.36 

38.99      .11 

53.65      .14 

29.14      .90 

24.2 

12.03 

.33 

29.61 

.32 

28.14      .17 

42.22      .19 

64.19    7.64 

38.88     .11 

53.50      .15 

28.92      .99 

34.2 

11.71- 

.39 

29.39- 

.29 

27.97-  .17 

42.11-  .11 

71.91+7.68 

38.76-  .19 

53.34  -  .16 

28.70-  .93 

Hon 
Sokkr 
Dftte. 

dPiBciom. 

y  Casaiop. 

/lAndrom. 

43Cephei. 

K  Tucanse. 

/Piscium. 

K  Octantis, 
S.P. 

vAndrom. 

83     2 

h     m 

0  42 

29  54 

h     m 

0  49 

52     7 
b      m 

0  50 

8 

28.94-  .18 

O           / 

4  21 

b     m 

0  53 

159  29 

h      m 
1    11 

8 

55.07 -.56 

86  59 
b      m 
1    11 

184  48 

h      m 

1  22 

49   id 

b      m 

1  30 

(Dec.  30.2) 

48.77- 

.19 

54.13- 

.35 

34.37  -9.85 

57.93-  .19 

8 

50.11+9.83 

8 

10.33-  .17 

Jan.     9.2 

48.65 

.13 

53.78 

.35 

28.76      .18 

31.52    9.84 

54.52      .54 

.57.81      .13 

52.94    9.80 

10.15      .19 

19.2 

48.52 

.13 

53.42 

.34 

28.58      .19 

28.68    9.81 

5:^.99      .63 

57.68      .13 

55.76    9.76 

9.95      .99 

29.1 

48.40- 

.19 

53.09- 

.34 

28.38-  .90 

25.90-9.75 

53.47 -.59 

57.55-  .13 

58.46+9.71 

9.71-  .96' 

Sept,    5.6 

51.75  + 

.14 

58.08  + 

.94 

32. 13 +.20 

49.55+1.48 

58.86+  .38 

60.64  +  SSk 

45.48-1.65 

13.21  +  .94 

15.6 

51.88 

.11 158.30 

.90 

32.30      .14 

50.83    1.08 

59.20      .30 

60.82      .15 

44.08    1.16 

13.43      .90 

25.5 

51.98 

.08  [  58.48 

.14 

32.41      .10 

51.70      .67 

59.47      .99 

60.94      .11 

43.10      .79 

13.61      .16 

Oct.     5.5 

52.04 

.05    58.57 

.07 

32.50      .06 

52.16+  .25 

59.64      .13 

61.04      .08 

42..58-.98 

13.75      .19 

15.5 

52.08  + 

.09 1  58.62  + 

.09 

32.54  +  .09 

52.19-  .19 

59.73  +  .05 

61.10      .05 

42.54  +  .99 

13.85      .08 

25.5 

52.09- 

.01 

58.61- 

.05 

32  55-   01 

51.78-  .63 

59.73  -  .05 

61.13+  .09 

43.02  +  .71 

13.91  +  .051 

Nov.    4.4 

52  06 

.03 

58.52 

.11 

32.52      .04 

50.93    1.07 

59.62      .15 

61.14-  .01 

43.97    1.91 

13.94+  .01 

14.4 

52.03 

.05 

58.39 

.17 

32.46      .07 

49.64    I.V 

59.43  *   .94 

61.11        .04 

45.44    ITS? 

13.92-  .04 

24.4 

51.96 

.07 

58.19 

.91 

32.37      .10 

47.98    1.85 

59.14      .33 

61.06      .06 

47.30    9.06 

13.87      .07 

Dec.    4.3 

51.87 

.09 

57.96 

.95 

32.25      .13 

45.94    9.91 

58.77      .40 

60.99      .08 

49.55    9.38 

1.3.78      .10 

14.3 

51.78- 

.11 

57.69- 

.99 

32.11-  .15 

43.57-9.50 

58.33-  .48 

60.91  -  .09 

52.06  +9.61 

13.67-  .13' 

24.3 

51.66 

.19 

57.37 

.39 

31.95      .16 

40.95    9.70 

57.81      .54 

60.81       .10 

54.76    9.75 

13.51       .16 

34.3 

51.54- 

.13 

57.04  - 

.39 

31.78-   17 

38.17-^.84 

57.26-  Ji8 

60.70-  .11 

57.56  +9.81 

13.34      .18 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

TrPiscinni. 

vPisciom. 
85     5 

h      m 

1  35 

CCeti. 

y  Androm. 

/^Trianguli. 

4Ur8.Miii., 
S.  P. 

xTrianguli. 

67  Ceti. 

78  26 

h      m 

1  31 

B 

6.42-  .13 

100  54 

h      m 

1  45 
52.80-  .13 

o          / 

48  13 

h      m 

1  56 

55  33 

h     m 

2     2 

348     5 

h      in 

2    9 

56°  4l' 

h      ID 

2  10 

96°  57 

h      m 

2  11 

(Dec.  30.3) 

32.95-  .19 

58.37  -  .18 

49.65 -.14 

s 
13.08+1.05 

:w.25-.i3 

20.80-  .00 

Jan.     9.3 

6.29      .13 

32.83      .19 

52.67      .13 

58.19      .19 

49.50      .16 

14.15    1.09 

36.11      .16 

20.69      .19 ! 

12.9 

6.16     .13 

32.70      .13 

52.55      .14 

58.00      .90 

49.33      .18 

15.27    1.14 

35.94      .17 

20.56      ,14  j 

29.2 

6.02     .14 

32.56      .14 

52.40      .15 

57.79      .91 

49.15      .19 

16.43    1.14 

35.76      .18 

20.41      .15 1 

Feb.    8.2 

5.89      .14 

32.43      .19 

52.25      .15 

57.57      .91 

48.96      .19 

17.55    1.10  [35.58      .19 

20.26      .15  J 

18.2 

5.75-  .14 

32.32-  .11 

52.11-  .14 

57.37 -.90 

48.78 -.18 

18.63+1.06 

35.39 -.19 

20.12-  .14 

Sept.  25.6 

9.32 +.14 

35.79+  .11 

55.49+  .14 

61.49+  .90 

52.60 +.18 

10.92-  .56 

39.11  +  .19 

23..32+  .17 

Oct.     5.5 

9.44      .10 

35.90      .10 

55.62      .11 

61.67      .16 

52.77      .15 

10.44      .40 

39.29      .17 

23.47      .13 

15.5 

9.52     .07 

36.00      .08 

55.71      .08 

61.81      .19 

52.91      .19 

10.11      .95 

39.44      .13 

23.58      .10 

25.5 

9.57+  .04 

36.05  +  .05 

55.79+  .05 

61.90+  .07 

53.01  +  .09 

9.94  -  .08 

39.55+  .09 

23.68+  .08 

Nov.    4.5 

9.59+  .01 

36.09  +  .09 

55.82  +  .09 

61.96+  .04 

53.08      .06 

9.95+  .10 

39.62      .06 

23.74      .06 

14.4 

9.59 -.09 

36.09-  .01 

55.83-  .01 

61.98     .00 

5.3.11  +  .01 

10.14      .99 

.39.67+  .03 

23.77  +  .09 1 

24.4 

9.55      .04 

36.07      .04 

55.80      .04 

61.97-  .04 

53. 10 -.09 

10.54      .48 

39.67-  .01 

23.77- .oil 

Dec.     4.4 

9.50      .06 

36.01      .07 

55.76      .06 

61.91      .08 

53.06      .05 

11.10      .65 

39.64      .04 

23.75      .04 

14.3 

9.43  -  .06 

35.94  -  .08 

55.69-  .08 

61.82-  .11 

52.99-  .08 

11.83+  .80 

39.58-  .08 

23.69-  .07 

24.3 

9.34      .10 

35.86     .11 

55.60      .11 

61.69      .15 

52.89      .19 

12.70      .94 

39.48      .19 

23.61      .09 

34.4 

9.23-  .18 

35.73 -.14 

55.48-  .14 

61. 52 -.19 

52.75 -.15 

13.72+108 

39.35-  .15 

23.51  -  .11 

Mean 
Solar 
Date. 

d  Hydri. 

6  Ceti. 

^  Hydri. 
169  36 

h     m 

2  34 

e  Persei. 

a  Arietis. 

47  Cephei. 

e  Arietis. 

/JPereei. 
(Algol.) 

159   id 

h     m 

2  19 

90  id 

h     m 

2  33 

O           / 

41   15 

h      in 

2  36 

O            / 

75  23 

h     m 

2  45 

O            / 

11     2 

b      m 

2  51 

69    7 

h     m 
2  52 

49  29 

h     m 

3    0 

8 

49.81  -  .11 

(Dec.  30.3) 

B 

44.72-  .54 

41.62-  .11 

B 

6.31  -1.10 

29.96 -.16 

8 

15.58-  .09 

B 
10.60-  .77 

45.49 -.09 

Jan.     9.3 

44.18      .55 

41.51      .19 

5.17    1.17 

29.78      .90 

15.48      .11 

9.78      .87 

45..39      .19 

49.68     .16 

19.3 

43.62      .56 

41.39      .13 

3.96    1.99 

29.55      .93 

15.35      .13 

8.a5      .96 

45.26      .14 

49.51      .18 

29.2 

43.04      .57 

41.25     .14 

2.73    1.93 

29.31      .95 

15.21      .15 

7.81     1.05 

45.11      .16 

49.31      .90 

Feb.     8.2 

42.48     .56 

41.10      .15 

1.51     1.91 

29.06      .96 

15.05      .16 

6.75    1.07 

44.95     .16 

49.10      .91 

18.2 

41.92-  .55 

40.94  -  .16 

0.31  -1.19 

28.79-  .27 

14.89 -.16 

5.67-1.09 

44.78-  .17 

48.88-  .a 

Sept.  25.6 

47.07  +  .37 

43.97  +  .90 

8.08  +  .74 

32.96  +  .98 

17.96+  .90 

16.09+  .87 

47.88+  .91 

52.42+  .96' 

Oct.     5.6 

47.39      .27 

44.15      .16 

8.72      .54 

33.22      .94 

18.15     .18 

16.91      .76 

48.08      .19 

52.67      .93 

15.5 

47.61      .17 

44.29      .19 

9.16       .33 

33.44      .19 

18.31      .15 

17.61      .69 

48.26      .17 

52.89      .90 

25.5 

47.73+  .06   44.40+  .09 

9..38+  .11 

33.60+  .14 

18.45+  .19 

18.15+  .46 

48.41  +  .13 

53.07 +.17 

|Nov.    4.5 

47.73  -  .05    44.48      .07 

9.37-  .11 

'33.73      .10 

18.55      .09 

18.53      .98 

48.52      .10 

53.22      ,13 

14.5 

47.63      .15 

44.54      .04 

9.14      ..34 

33.80  +  .05 

18.64      .06 

18.70+  .09 

48.61      .07 

53.32      .09 

1           24.4 

47.42     .05 

44.57+  .01 

8.69      .55 

33.84      .no 

18.68+  .09 

18.72-  .08 

48.66+  .04 

53.40  +  .05 

Dec.     4.4 

47.13      .34 

44..56-  .09 

8.05      .73 

33.H1  -  .05 

18.68-  .01 

18.54      .98 

48.68      .00 

53.42      .00 

14.4 

46.75-  .49 

44.52-  .05 

7.24  -  .90 

33.75-  .09 

18.66-  .04 

18.16-  .48 

48.66 -.04 

53.40  -  .04 

24.4 

46.29      .48 

44.47      .07 

6.26    1.03 

33.63      .13 

18.61      .07 

17.59      .05 

48.61      .07 

5.3.34      .09 

34.3 

45.79-  .58 

44.38-  .10 

5.18-1.19 

33.48 -.17 

18.52 -.10 

16.87 -.79 

48.53-  .10 

53.22-  .15 

1 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 

pOctantis, 

t  Hydri. 

/  Tauri. 

y  Camelop. 

y  Hydri. 

ePereei. 

A'  Tauri. 

0  Peraei. 

Mean 
SoUr 
Date. 

S.  P. 

50  19 

68   14 

185  55 

167^  48 

77''  27 

19     1 

164°  35 

0       / 

42  35 

h     m 

3  17 

h     m 

3  18 

h     ni 

3  24 

b     m 

3  38 

b     m 

3  48 

b 
3  f 

ni 

)0 

b     m 

3  58 

8 

b     m 

4  0 

B 

8 

8 

8 

8 

8 

8 

(Dec.  30.3) 

14.82 -^9.11 

50.19-  .85 

:W.53-  .06 

29.36-  .30 

62.71-  .60 

17.19- 

.69 

1..59- 

.04 

28.73 -.06 

Jan.     9.3 

17.00    9.3& 

49.29      .94 

:W.45     .10 

29.01      .40 

62.07      .68 

17.09 

.19 

1.53 

.08 

28.63      .19 

19.3 

I9..32    9.37    48.30    1.09 

:W.34     .13 

28.57      .48 

61.34      .77 

16.96 

.15 

1.43 

.19 

28.48      .17 

29.3 

21.75    9.43    47.24    1.08 

38.20     .16 

28.06      .54 

60.53      .83 

16.79 

.18 

1.30 

.15 

28.28      .91 

F«b.    8.3 

24.18    9.44 

46.17    1.08 

38.05      .16 

27.49      .58 

59.68      .87 

16.59 

.91 

1.14 

.17 

28.05      .94 

18.3 

26.62  +9.39 

45.09-1.07 

.37.88  -  .17 

26.89 -.60 

58.79-  .80 

16.37- 

.93 

0.97- 

.18 

27.80 -.96 

28.2 

28.95  49.97 

44.03-1.04 

37.71-  .17 

26.28 -.61 

57.89 -.90 

16.14- 

.94 

0.78  - 

.19 

27.53  -  .98 

Oct.     5.6 

21.21 -1.13 

50.30  +  .66 

40.80  +  .92 

33.17+  .60 

61.92+  .69 

19.05  + 

.30 

3.74  + 

.95 

31.26+  .39 

15.6 

20.23     .81 

50.87      .47 

41.00      .18 

33.73      .53 

62.47      .49 

19.93 

.96 

3.98 

.92 

31.57      .30 

25.5 

19.60 -.49 

51.25+  .99 

41.16+  .15 

34.22+  .44 

62.89  +  .36 

20.17  + 

.99 

4.19  + 

.19 

31.86+  .97  I 

Not.    4.5 

19.40+  .09 

51.45+  .10 

41.30      .13 

34.61      .34 

63.18      .99 

20.38 

.19 

4.37 

.17 

;«.10      .93! 

14.5 

19.64      .44    51.45-  .09 

41.42      .10 

34.91      .94 

63.32+  .07 

20.55 

.15 

4.53 

.14 

32.31      .19' 

24.5 

20.29      .85 

51.27      .97 

41.50      .06 

35.10      .13 

63.31  -  .08 

20.69 

.11 

4.65 

.10 

32.47      .14 

Dec.    4.4 

21.35    1.96 

.50.90      .46 

41.54+  .03 

35.17+  .01 

6:^.16      .99 

20.78 

.07 

4.73 

.07 

32.58      .09 

14.4 

22.80+1.60 

50.36-  .69 

41.56      .00 

35.13-  .10 

62.86- .38 

20.82  + 

.09 

4.79  + 

.03 

32.64+  .03 

24.4 

24.55    1.69 

49.66      .77 

4I.54-.03 

34.97      .99 

62.40     .51 

20.81- 

.04 

4.80- 

.01 

32.63  -  .03 

34.4 

26.58+9.14 

48.83-  .88 

41.49-. 06 

34.69-  .34 

61.85-  .61 

20.75- 

.09 

4.77- 

.05 

32.58-  .08 

o^Eridani. 

J7  Ur8.Min., 

m  Peraei. 

d  Men8». 

r  Tauri. 

i  Tauri. 

CAurigw. 

/^Eridani. 

Mean 
Solar 
Date. 

97     8 

8.  P. 

n 

O           / 

346     1 

41   11 

170  29 

67  16 

71°  S 

0 
49 

5 

0      ,  i 
95  14  1 

h.    m 

4     6 

b     m 

4  20 

h     m 

4  25 

8 

h     m 

4  25 

h     m 
4  35 

h     m 
4  44 

b     m 
4  54 

8 

b     m  1 

5     2 

8 

8 

8 

8 

8 

8 

(Dec.  30.4) 

21. 54 -.04 

43.57+  .44 

29.01  -  .04 

44.63-  .80 

28.54  -  .01 

46.59 

.00 

3.5.87- 

.01 

18.43      .00 

Jan.     9.4 

21.48      .06 

44.11      .69 

28.95      .08 

43.66    1.05 

28.51      .05 

46.57  - 

.04 

35.84 

.05 

18.41-  .04 

19.4 

21.39      .11 

44.81      .76 

28.84      .13 

42.52    1.91 

28.44      .09 

46.51 

.08 

35.77 

.10 

18.35     .08 

29.3 

21.27      .14 

45.63      .85 

28.68      .18 

41.24    1.33 

28.32      .13 

46.41 

.19 

35.64 

.15 

18.25      .11 

Feb.    8.3 

21.11      .16 

46.51      .99 

28.48      .99 

39.86    1.40 

28.18      .16 

46.27 

.15 

35.47 

.19 

18.12      .14 

18.3 

20.94  -  .17 

47.46+  .96 

28.25-  .93 

38.42-1.44 

28.01-  .18 

46.11- 

.17 

35.26- 

.92 

17.96-  .17 

28.3 

20.77      .18 

48.43      .96 

28.01      .94 

36.95    1.46 

27.82     .19 

45.93 

.18 

35.03 

.94 

17.78     .18 

Mar.  10.2 

20.59-  .17 

49.37  +  .99 

27.77  -  .95 

35.50  -1.43 

27.63 -.19 

45.74  - 

.19 

34.79- 

.95 

17.60-  .19' 

Oct.    15.6 

23.50  +  .90 

43.29-  .74 

31.57+  .30 

40.84  +  .91 

30.70  +  .97 

48.63  + 

.95 

38.18  + 

.39 

20.02+  .99 

25.6 

23.69+  .18 

42.62  -  .60 

31.86+  .98 

41.65+  .71 

30.95  +  .93 

48.87+  JSa 

38.49  + 

.30 

20.26  +  .99 ' 

•Nov.    4.6 

23.87      .16 

42.09      .46 

32.13      .95  142.26      .49 

31.17      .90 

49.10 

JJl 

38.78 

.97 

20.47      .91 

14.5 

24.01      .19 

41.71      .31 

32.35      .91  j  42.63  +  .95 

31.36      .17 

49.30 

.18 

39.04 

.94 

20.65      .18' 

24.5 

24.12      .09 

41.48-  .14 

32.54      .16    42.76      .00 

31.52      .14 

49.46 

.15 

39.26 

.90 

20.82      .15 

Dec.     4.5 

24.20      .05 

41.43+  .04 

32.68      .11    42.63-  .95 

31.65      .11 

49.59 

.19 

39.43 

.15 

20.96      .11 

1 

14.5 

24.23+  .09 

41.55+  .91 

32.76 +.06   42.25- .50   3 1.74 +.07 

49.70  + 

.08 

39.56  + 

.10 

21.05+  .07 

24.4 

24.24  -  .09 

41.85      .39 

32.79  +  .01  '  4 1 .63      .73   31 .78  +  .09 

49.75  + 

.03 

39.03  + 

.04 

21.10+  .04! 

34.4    24.20 -.06 

42.33  +  .54 

32.77 -.04    40.79 -.94    31.78- .02 

49.76- 

.01 

39.65- 

.09 

21.12-  .01 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Meas 
Solar 
Date. 

r  OrioDis. 

X Aarigffi. 

Grooiiibr. 
944. 

K  Ononis. 

V  AurigsB.    d  Doradus. 

1 

0  AurigfB. 

OAxuigf^ 

96"  58 
h     m 

5  12 

57''  54 

h     ni 

5  25 
23.40  +  .04 

0       / 

4  52 

h     m 

5  25 

8 

65.65 -.94 

0      / 

99  43 

b     m 

5  42 

50  53       155  47 

h     m  ,            h     m 

5  43  1        5  44 

0      # 

45    4 

h     m 

5  51 

52  48 

b     m 
5  52 

(Dec.  30.5) 

8 

7.96  +  .01 

8 

24.67  + 

.06 

8                        1       8 

40.51  +  .07  I  37.57-  .14 

8 

15.59  + 

.06 

2.00 +.07 

Jan.     9.4 

7.95-  .03 

23.42      .00 

65.16      .74 

24.70 

.00 

40.55+  .01 '37.39      .99 

15.64  + 

.01 

2.04  +  .08 

19.4 

7.90      .07 

23.39  -  .05 

64.18    1.99 

24.66- 

.05 

40.53-  .05' 37.12      .31 

15.62- 

.06 

2.03- .04 

^.4 

7.82      .11 

23.31      .10 

62.73    1.64 

24.59 

.10 

40.45      .10   .36.76      .40 

15.53 

.11 

1.96      .00 

Feb.    8.3 

7.68      .14 

23.18      .15 

<K).90    1.99 

24.47 

.13 

40.33      .14    36..^3      .47 

15.40 

.16 

1.85      .14 

18.3 

7.53-  .17 

23.01  -  .18 

58.73-9.95 

24.33  - 

.16 

40.16-  .19135.83-  .59 

15.21  - 

.91 

1.69 -.18 

28.3 

7.35      .19 

22.82      .90 

56.40    9.41 

24.16 

.18 

39.95     .99 !  35.30     .55 

14.99 

.94 

1.49      .91 

Mar.  10.3 

7.16      .18 

22.61      .99 

53.93    9.48 

23.97 

.19 

39.72      .93 

34.73      .57 

14.73 

.96 

1.27      M 

20.3 

6.98-  .18 

22..38-.94 

51.44-9.48 

23.78- 

.19 

39.48-  .94 

34. 16-. 58 

14.47- 

.97 

1.05-  M 

Oct.  25.6 

9.69+  .93 

25.67+  .99 

73.75  +9.58 

26.18  + 

.96 

42.78+  .34 

36.39+  .48 

17.92  + 

.37 

4.10+  .33 

Nov.    4.6 

9.91      .91 

25.95      .97 

76.15    9.93 

26.43 

.93 

43.11      .31 

36.83      .40 

18.28 

.34 

4.51       .31 

14.6 

10.12      .19 

26.21      .94 

78.21     1.90 

26.65 

.91 

43.41      .98 

37.20      .33 

18.61 

.31 

4.81       .99 

24.5 

10.29      .16 

26.44      .91 

79.95    1.59 

26.85 

.18 

43.68      .25 

37.48      .94 

18.91 

.98 

5.08      .96 

Dec.    4.5 

10.43      .19 

26.64      .17 

81.24    1.07 

27.02 

.15 

43.91      .91 

37.67      .14 

19.17 

.93 

5.32      M 

14.5 

10.53+  .08 

26.79+  .19 

82.09  +  .59 

27.15  + 

.11 

44.09+  .16 

37.76  +  .04 

19.38  + 

.18 

5.51  +  .17 

24.5 

10.59      .04 

26.89      .08 

82.42+  .08 

27.24 

.07 

44.22      .11 

37.75-  .06 

19.53 

.19 

5.65      .19 

34.4 

10.62+  .01 

26.96+ .04 

82.26- .44 

27.28  + 

.04 

44.30 +.06 

37.63  -  .16 

19.62  + 

.06 

5.74 +.07 

Me«i 
Solar 
Date. 

17  Gemioor. 

V'*  AurigfiB. 

V  Ctominor. 

X  Draconis, 
S.  P. 

eGeminor. 

^Aorigse. 

EGeminor. 

CMensie. 

O           / 

67  28 

h     ni 

6    8 

40  39 

h      m 

6  16 

69  43 

h      tn 

6  22 

8 

16.05+  .09 

342  41' 

h     m 

6  23 

8 

1.38+  .09 

64  45 

h     m 

6  36 

0      0 
46  19 

h     m 

6  38 

0      # 
55  54 

h     m 

6  45 

170  42 

h     m 

6  49  . 

(Dec.  30.5) 

4.29+  .09 

8 

13.01  +  .13 

8 

59.62+  .11 

8 

36.67  +  .14 

8 

21.40  + 

.13 

8 

36.14-  .14 

Jan.    9.5 

4.35+  .03 

1.3.10+  .06 

16.12+  .04 

1.47 

.16 

59.71      .06 

36.78      .08 

21.51 

.08 

35.88      .38' 

19.4 

4.36-  .09 

13.11-  .09 

16.14      .00 

1.69 

.30 

59.75+  .01 

36.82+  .01 

21.57  + 

.03 

35.37      .63 ! 

29.4 

4.31      .07 

13.05      .09 

16.11  -  .05 

2.07 

.43 

59.74  -  .04 

.36.80-  .05 

21.56- 

.03 

34.62      .86 

Feb.    8.4 

4.22      .11 

12.93      .15 

16.04      .10 

2.55 

.53 

59.67      .09 

36.72      .11 

21.50 

.08 

33.66    1.06 

18.4 

4.10-  .14 

12.75 -.90 

15.92-  .14 

3.12  + 

.69 

59.56-  .13 

36.58-  .16 

21.39- 

.13 

32.51-1.99 

28.3 

3  94      .17 

12.52      .95 

l.'>.77      .17 

3.80 

.70 

59.42      .16 

36.39      .90 

21.23 

.17 

31.22    1.35 

Mar.  10.3 

3.76      .19 

12.25      .98 

I5..59      .18 

4.54 

.75 

59.24      .19 

36.18      .93 

21.04 

.90 

29.81     1.44 

20.3 

3.56      .90 

11.97      .99 

15.40      .19 

5.29 

.77 

59.05      .90 

35.94      .95 

20.83 

.99 

28.33    IJW 

30.2 

3.37      .19 

11.68     .98 

15.21      .18 

6.07 

.77 

58.85      .19 

35.68      .96 

20.62 

.93 

26.81     1.53 

Apr.    9.2 

3.18-  .19 

11.40-  .97 

15.03-  .17 

6.83  + 

.76 

58.67-  .18 

35.42-  .96 

20.38- 

.94 

25.28-1.54 

Nov.  14.6 

6.72  +  .37 

16.03+  .37 

18.37+  .28 

1.72- 

.59 

61.98+  .30 

39.39  +  .36 

23.88  + 

.33 

29.38+1.00 

24.6 

6.97      .93 

I6.:w     .33 

18.63      .94 

1.20 

.4e  62.26      .97 

39.73      .39 

24.19 

.30 

:W).27      .78. 

Dec.     4.6 

7.19      .90 

16.69      .28 

18.86      .91 

0.80 

.33    62.51        .94 

40.04       96 

24.47 

.96 

30.93      .55 

14.5 

7.37  +  .16 

16.94+  .99 

19.05+  .18 

0.53- 

.91    62.73  +  .90 

40.30  +  .94 

24.71  + 

.99 

31. 37 +.31 

24.5 

7.52      .19 

17.14      .16 

19.21      .13 

o.:i8- 

07   62.90      .16 

40.52      .19 

24.91 

.18 

31.54  +  .03 

34.5 

7.61  +  .07 

17.27+  .11 

19.32+  .08 

0.39  + 

.06   63.04+  .19 

1 

40.68+ .14 

25.07  + 

.14 

31.43-  M 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

COtomiiior. 

63Aarig». 
50  30 

h     m 

7     3 

25Camelop. 

y«Volantia. 

(iCAU.mn, 

26Lyiicifl. 

Groombr. 
1374. 

«» Cancri. 

69°  16 

*       h      TO 

6  57 

7  22 

b     m 

7     7 

160  19 

b     m 

7    9 

o          / 

81  29 

b     m 

7  21 

O           / 

42    9 

b     m 

7  46 

15*  47 

b     m 

7  46 

64  18 

b     m 

7  54 

(Dec.  30.5) 

s 
25.24  +  .13 

53.89 +.17 

22.82 +.68 

46.92+  .05 

a 
2.15+  .14 

8 

29.85  +  .94 

8 

41.77+ .69 

6.33 +.19 

Jan.     9.5 

25.35      .08 

54.03      .11 

23.32  +  .31 

46.91  -  .07 

2.27     .10 

30.06      .18 

42.19      .33 

6.50     .15 

19.5 

25.41  +  .03 

54.11  +  .05 

23.44  -  .04 

46.78      .19 

2.35  +  .05 

30.20      .11 

42.41+  .15 

6.63     .10 

29.4 

25.41-  .03 

54. 12 -.03 

23.24      .38 

46.53      .31 

2.37     .00 

30.28  +  .04 

42.49 -.01 

6.69  +  .03 

Feb.    8.4 

25.37      .06 

64.07      .07 

22.68     .71 

46.16      .41 

2.34  -  .05 

30.27 -.04 

42.39      .18 

6.70-  .08 

18.4 

25.28 -.11 

53.97 -.13 

21. 82 -.99 

45.70 -.50 

2.27 -.09 

30.20 -.11 

42.13-  .33 

6.65  -  .07 

28.4 

25.14      .14 

53.81      .18 

20.70    1.23 

45.15      .58 

2.16     .13 

30.06     .17 

41.73      .46 

6.57     .10 

Mar.  10.3 

24.99      .17 

53.62      .21 

19.36    1.42 

44.53      .64 

2.02     .15 

29.87     .31 

41.21      .57 

6.44      .15 

20.3 

24.81      .19 

53.39      .82 

17.88    1.63 

43.86      .68 

1.86     .17 

29.65     .84 

40.59      .65 

6.27      .17 

30.3 

24.62     .19 

53.16      .23 

16.31     1.57 

43.17      .69 

1.68     .18 

29.40      .36 

39.91      .70 

6.09     .18 

Apr.     9.2 

24.43-  .18 

52.93-  .38 

14.71  -1.57 

42.48 -.68 

1.50-  .17 

29.13-  .37 

39.19-  .79 

5.91  -  .18 

19.2 

24.25 -.17 

52.72-  .19 

13.16-1.51 

41.81 -.64 

1.34-  .15 

28.86 -.87 

38.48-  .71 

5.74-  .17 

Nov.  24.6 

27.72+  .28 

56.74  +  .33 

30.57+1.63 

45.35  +  .49 

4.33 +.36 

32.68+  .43 

45.85+  .90 

8.68+  .33 

Dec.    4.6 

27.98     .SM 

57.05     .30 

32.10    1.42 

45.78      .37 

4.58      .34 

33.08      .37 

46.70      .80 

8.99     .89 

14.6 

28.20 +.30 

57.33  +  .26 

33.41+1.16 

46.09  +  .36 

4.82  +  .83 

33.43  +  .33 

47.46+  .70 

9.27+  .86 

24.5 

28.39     .17 

57.56      .81 

34.42     .85 

46.30      .14 

5.02      .18 

33.74      .29 

48.10      .58 

9.52     .83 

34.5 

28.54  4  .14 

57.74  +  .16 

35.12+  .58 

46.37+  .02 

5.18+  .14 

34.01  +  JK> 

48.62  +  .47 

9.74  +  J» 

Mean 
Solar 
Date. 

C  *  Cancri. 

/?  Cancri. 

30  Mono- 
cerotis. 

0  Chamffl- 
loontis. 

(rHydrsB. 

y  Cancri. 

&*  Cancri. 
(mean.) 

OHydwB. 

O          / 

72     1 

h     m 

8    5 

80  28 

h     m 

8  10 

23.87+  .19 

93  32 

h     m 

8  20 

167    7 

h     in 

8  24 

86  16 

b     m 

8  32 

O           / 

68    8 

b     m 

8  36 

59°    0 

b     m 

8  47 

O            1 

87  13 

b      in 

9    8 

(Dec.  30.6) 

44.51  +  .19 

8 

1.57+  .19 

a 

7.92+  .33 

51.80+  .30 

45.33  +  .93 

21.46+  .35 

29.66 +.34 

Jan.     9.5 

44.68     .15 

24.04      .15 

1.74      .14 

8.17+  .17 

51.98      .16 

45.54      .18 

21.69     .31 

29.88      .30 

19.5 

44.81      .10 

24.17      .11 

1.86      .09 

8.25 -.01 

52.13      .13 

45.70      .13 

21.88     .16 

30.05      .15 

29.5 

44 .89 +.05 

24.24+  ,05 

1.93+  .04 

8.14      .80 

52.22      .07 

45.81      .08 

2200      .10 

30.17      .10 

Feb.     8.5 

44.91      .00 

24.26     .00 

1.95      .06 

7.85      .37 

52.26 +.03 

45.86+  .03 

22.07  +  .05 

30.25      .06 

18.4 

44.89  -  .05 

24.24  -  .05 

1.94-  .04 

7.40-  .53 

52.26-  .03 

45  87 -.03 

22.10 -.01 

30.29+  .01 

28.4 

44.51      .10 

24.17      .09 

1.87      .08 

6.78      .68 

52.20     .07 

45.82      .07 

22.05      .06 

30.26-  .04 

Mar.  10.4 

44.69      .13 

24.06      .12 

1.76      .12 

6.03      .79 

52.11      .11 

45.73      .11 

21.96     .11 

30.20      .08 

20.4 

44.55      .15 

23.92      .15 

1.63      .15 

5.19      .88 

51.99     .14 

45.60      .14 

21.83     .14 

30.10     .11 

30.3 

44.38      .17 

23.76      .16 

1.47      .16 

4.26      .95 

51.84      .15 

45.45     .16 

21.67      .16 

29.98     .13 

Apr.    9.3 

44.21  -  .18 

23.60-  .17 

1.31-  .17 

3.28 -.99 

51.68-  .16 

45.29 -.17 

21.51-  .17 

29.85-  .14 

19.3 

44.03      .17 

23.43      .17 

1.14      .16 

2.27    1.02 

51.52      .16 

45.12      .17 

21.32      .18 

29.70      .15 1 

29.2 

43.88      .15 

23.26      .15 

0.98      .15 

1.24    1.02 

51.36      .15 

44.95      .16 

21.14      .17 

29.55      .15 

Moy     9.2 

43.73  -  .13 

23.13-  .12 

0.84-  .13 

0.24 -.98 

51.22-  .14 

44.80 -.14 

20.98 -.16 

29.41  -  .14 

24 
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APPARENT  BIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

ft  Argns. 

a  Lyncis. 

lOLeoDis 
Minoris. 

0  Leonis. 

C  Cbam»- 
leontis. 

19  Leonis 
Minoris. 

n  Leonis. 

AUresD 

Majoria. 

159  15 

h     m 

9  11 

o         / 

55     8 

h     m 

9  14 

O           f 

53    6 

h     m 

9  27 

79*"  36 

h     m 

9  35 

170  26 

b     m 

9  37 

48  24 

h      ID 

9  50 

o       # 

81  25 

b     m 

9  54 

8 

14.79+  .97 

46  3l'  ' 

b      m 

10  10  I 

(Dec.  30.C) 

8 

61.36+  .40 

10.50 +.99 

8 

18.29+  .31 

7.53 +.96 

8 

19.82+  .85 

8 

45.88+  .34 

*           1 

16.78+  .36 

Jan.     9.6 

61.70     .98 

10.77      .94 

18.58     .97 

7.77      .99 

20.56      .63 

46.20      .30 

15.04      .93 

17.13      .33' 

19.6 

61.92      .16 

10.99      .19 

18.83     .99 

7.98      .18 

21.08      .40 

46.48      .95 

15.26      .19 

17.44      .97 

29.5 

62.03+  .05 

11.16      .13 

19.01      .15 

8.14      .13 

21.36+  .16 

46.70      .18 

15.43      .15 

17.68      .91 

Feb.     8.5 

62.01  -  .07 

11.26      .07 

19.13     .09 

8.25      .08 

21.41-  .07 

46.a5      .19 

15.56      .10 

17.87      .16 

18.5 

61.89-  .18 

11.31 +  .09 

19.19+  .03 

8.30  +  .03 

21.21-  .30 

46.95 +.06 

15.64+  .05 

17.99+  .09 

28.5 

61.65      .99 

11.30-  .04 

19.20-  .09 

8.31  -  .09 

20.81     ..50 

46.98      .00 

15.67      .00 

18.05+  .03 

Mar.  10.4 

61.31      .38 

11.23      .09 

19.15     .08 

8.27      .06 

20.20      .70 

46.95-  .06 

15.65-  .04 

18.04-  .04 

20.4 

60.90      .44 

11.12      .13 

19.04      .19 

8.19      .09 

19.41      .87 

46.86      .11 

15.59     .07 

17.97      .09 

30.4 

60.42      .50 

10.97      .16 

18.90     .15 

8.09      .19 

18.47    1.01 

46.73      .14 

15.50      .10 

17.85      .13 

Apr.    9.3 

59.89-  .54 

10.81  -  .18 

18.74 -.17     7.96 -.13 

17.39-1.13 

46.58-  .17 

15.40 -.19 

17.71 -.16' 

19.3 

59.34      .57 

10.62      .19 

18.56      .18!    7.83     .14 

16.22    1.91 

46.39      .19 

15.26      .13 

17.53      .18 

29.3 

58.76      .58 

10.43      .19 

18.36      .19 

7.68      .15 

14.97    1.97 

46.19      .90 

15.13      .14 

17.34      J» 

Maj     9.3 

58.17      .59 

10.24      .18 

18.18      .18 

7.54      .14 

13.69    1.30 

45.99      .19 

14.99      .13 

17.13      .90 

19.2 

57.59 -.58 

10.08 -.15 

18.00-  .17 

7.40-  .14 

12.37-1.33 

45.80 -.18 

14.86 -.19 

16.94  -  .18 

Mean 
Solar 
Date. 

fi  HydrsB. 

l3  Leonis 
Minorie. 

a  Antlise. 

/?Octanti8, 
S.P. 

41  Leonis 
Minoris. 

<P  ChanjsB- 
leontis. 

46  Leonis 
Minoris. 

Groombr. 
1706. 

106  16 

h     m 

10  20 

52  43 

b      m 

10  21 

120  30 

h      m 

10  21 

8 

60.M+..9I 

188     2 

h      m 

10  34 

66  13 

h      ra 

10  37 

8 

16.81+  .94 

169  57 

b      m 

10  44 

55  11 

b     m 

10  46 

if  37 

b      m 

10  50  1 

Jan.   19.6 

8 

38.52+  .91 

8 

21.46+  .96 

8 

15.48-  .70 

50.94  +  .77 

8 

59.93  +  .98 

55.04  +  .95  , 

29.6 

38.71      .17 

21.70      .91 

60.30      .17 

14.91      .44 

17.03      .90 

51.61        .57 

60.19      .93 

55.90      .77 

Feb.    8.6 

38.86     .19 

21.89      .15 

60.45      .19 

14.60-  .19 

17.22      .16 

52.07      .36 

60.40      .18 

56.59      .59 

18.5 

38.95      .07 

22.01      .09 

60.54      .06 

14.53+  .04 

17.35      .11 

52.32+  .15 

60.55      .19 

57.07      .38 

28.5 

38.99+ .09 

22.08+ .04 

60.58+  .01 

14.69      .97 

17.43      .06 

52.36  -  .06 

60.65      .07 

57.34  +  .17 

Mar.  10.5 

39.00-  .09 

22.09-  .09 

60.56 -.04 

15.08+  .51 

17.46+  .01 

52.19-  .96 

60.69  +  .01 

57.40  -  .04 

20.4 

38.96     .06 

22.05      .07 

60.51      .07 

15.72      .74 

17.44-  .04 

51.84      .44 

60.68-  .04 

57.25     ^ 

30.4 

38.88     .09 

21.96      .11 

60.42      .10 

16.56      .95 

17.38      .08 

51.30      .61 

60.62      .08 

56.90      .44 

Apr.    9.4 

38.78     .11 

21.83      .13 

60.30      .13 

17.62    1.13 

17.29      .10 

50.61      .76 

60.52      .11 

56.37      .59 , 

19.4 

38.67      .19 

21.69      .15 

60.16      .15 

18.83    1.30 

17.18      .19 

49.78     .88 

60.41      .13 

55.71      ,71 

29.3 

38.54  -  .13 

21.52-  .17 

60.01-  .16 

20.22+1.40 

17.06-  .13 

48.84  -  .99 

60.26-  .15 

54.94  -  .81  1 

May    9.3 

38.40      .14 

21.34      .18 

59.85      .16 

21.71     1.54 

16.91      .15 

47.79    1.07 

60.10      .16 

54.08      .88 

19.3 

38.26      .14 

21.17      .17 

59.69      .17 

23.31     1.63 

16.77      .14 

46.70    1.19 

59.95     .16 

53.17      .91 ' 

20.3 

38.12      .14 

21.00      .16 

59.52      .16 

24.97    1.66 

16.64      .13 

45.55    1.16 

59.78      .16 

52.26      .91  , 

June   8.2 

37.99 -.13 

20,84  -  .15 

59.37 -.14 

26.64+1.68 

16.51  -  .13 

44.37-1.19 

59.63 -.15 

« 

51. 36 -.90 

ADDITIONAL  FIXED  STARS,   1887. 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

tj  OotantiB. 

p'Leonis. 

V'Urs.Maj. 

vUr8.Maj. 

f  HydwB. 

xTJn.Uai. 

irVirginis. 

tCorvL 

173  59 

h     m 

11    0 

o         / 

87  26 

h    m 

11      1 

o         # 

44  53 

h     m 

11     3 

56*17 

h     m 

11   12 

12f  14 

h     m 

11  27 

4f36 

b     m 

11  40 

O           f 

82  45 

h     m 

11  55 

llf69 

h     m 

12    4 

Feb.    8.6 
18.6 
28.5 

Mar.  10.5 
20.5 

30.4 

Apr.    9.4 

19.4 

29.4 

May    9.3 

19.3 

29.3 

June    as 

18.2 

8 

19.82+  .70 

20.:«    .36 

20.53 +.03 
20.40 -.30 
19.92     .69 

19.I6-.90 
18.11     1.17 
16.82    1.40 
15.30    1.60 
13.61     1.76 

11.78-1.88 

9.85  1.96 

7.86  1.98 
6.88-1.96 

8 

9.36+  .15 
9.49     .11 
9.59      .07 

9.63  +  .09 

9.64  -  .01 

9.60 -.04 
9.56     .06 
9.48      .09 
9.38     .10 
9.27      .11 

9.15-  .19 
9.04      .19 
8.92     .11 
8.81  -  .11 

19.44 +.94 
19.64      .17 
19.77      .10 
19.83 +.04 
19.84-  .09 

19.78-  .07 
19.68     .11 
19.56      .14 
19.39     .17 
19.20     .19 

19.01  -  .20 
18.80     .91 
18.60     .19 
18.42-  .17 

23.43  +  .90 
23.61      .15 
23.74      .10 

23.81  +  .04 

23.82  .00 

23.80-  .04 
23.73      .08 
23.64      .11 
2:^.51      .13 
23.37     .14 

23.22-  .15 
23.07     .16 
22.90     .15 
22.76 -.14 

28.07  +  .91 
28.25     .15 
28.37     .10 
28.44  +  .05 
28.46  •  .00 

28.45 -.03 
28.40      .06 
28.32     .09 
28.22     .11 
28.10     .13 

27.96-  .14 
27.82     .15 
27.66     .16 
27.51  -  .15 

5.71  +  .30 
5.97      J» 
6.15      .15 
6.27      .09 
6.32+  .03 

6.32 -.03 
6.25     .08 
6.15     .13 
6.00     .16 
5.83     .18 

5.63 -.90 
5.43     .91 
5.20      .99 
5.00 -.90 

0 

5.69  +  ja 
5.89     .18 
6.04     .13 
6.14      .08 
6.20     .04 

6.23+  .01 
6.22-  .09 
6.19     .06 
6.12     .07 
6.04      .06 

5.95-  .09 
5.86     .10 
5.74      .11 
6.63 -.11 

19.99 +.» 

20.19  .18 
20.35     .14 
20.46     .09 
20.53     .04 

20.56 +.01 
20.56 -.01 
20.53     .04 
20.48     .07 
20.40     .09 

20.30 -.10 

20.20  .11 
20.08     .19 
19.97-  .11 

Mean 
Solar 
Date. 

2Can.VeD. 

6Ur8.Miii. 

d«  Corvi. 

0  Can.Ven. 

/Virginia, 
(mean,) 

31  Cor.Bor. 

yCassiop., 
S.  P. 

43Cephei, 

48  43 
h     m 

12  10 

o         # 

1  40 

h     m 

12  14 

105  53 

h    m 

12  24 

O           / 

48     1 

h     m 

12  28 

90  50 

h     m 

12  35 

ei"  51 

h     m 

12  46 

330     6 

h     m 

12  49 

355  39 

h     m 

12  53 

Feb.    8.6 
18.6 
28.6 

Mar.  10.5 
20.5 

30.5 

Apr.    9.5 

19.4 

29.4 

May    9.4 

19.4 

29.3 

June    8.3 

18.3 

8 

28.39+  .97 
28.64      .23 
28.85     .17 
28.99     .19 
29.08     .06 

29.12+  .01 
29.11-  .03 
29.06     .07 
28.97     .10 
28.85     .13 

28.70 -.15 
28.55     .17 
28.37     .18 
28.20-  .17 

8 

32.81  +5.78 
37.99    4.58 
41.97    3.34 

44.67  1.99 
45.94  +  .57 

45.83-  .79 
44.35    9.11 
41.60    3.33 

37.68  4.41 
32.78    5.31 

27.06-6.09 

20.74    6.61 

14.03    6.81 

7.13-6.90 

8 

2.08+  .93 
2.29      .19 
2.46     .15 
2.59     .11 
2.69     .07 

2.74  +  .03 
2.76     .00 
2.75-  .09 
2.72     .06 
2.66      .07 

2.58 -.08 
2.49      .09 
2.39      .10 
2.29 -.10 

8 

23.07+  .31 
23.35      .95 
23.57      .19 
23.73      .14 
23.85     .09 

23.91  +  .03 
23.91  -  .09 
23.88     .06 
23.80     .09 
23.70     .12 

23.56 -.14 
23.41      .16 
23.24      .17 
23.06 -.18 

8 

56.78 +.94 
57.00      .90 
57.17      .16 
57.31      .19 
57.41      .09 

57.48 +.05 
57.52+  .09 
57.52-  .01 
57.49      .04 
57.45      .06 

57.38-  .97 
57.30      .08 
57.21      .09 
57.1 1  -  .10 

12.19 +.96 
12.44      .93 

12.66  .19 
12.83      .14 
12.95     .10 

13.03 +.06 
1.3.07 +.01 
13.06-  .09 
13.04      .04 
12.97      .07 

12.89 -.09 
12.79     .11 

12.67  .19 
12.55 -.19 

52.78 -.39 
52.49      .96 
52.27      .19 
52.12      .13 
52.02-  .06 

52.01  +  .03 
52.09      .19 
52.25      .90 
52.48     .98 
52.81       .36 

53.19+  .41 
53.62      .45 
54.09      .49 
54.61  +  .63 

23.23-9.45 
20.98    9.06 
19.13    1.63 
17.73    1.16 
16.82      .64 

16.46-  .08 
16.67  +  .46 
17.38     .98 
18.64    1.46 
20.30    1.86 

22.36  -1^9.99 
24.75    9.50 
27.36    9.69 
30.14 +B.85 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

d  MOSCSB. 

e  Virginia. 

20Can.Ven. 

K  Octantis. 

B.A.C.4536. 

mVirginis. 

^Apodis. 

ir  Hydra. 

160  56 

h     m 

12  54 

78  26 

h     in 

12  56 

48  50 

h     m 

13  12 

175  12 

h     m 

13  22 

52   14 

h     m 

13  29 

o         / 

98     8 

h     m 
13  35 

166  15 

b     m 

13  54 

116     8 

h     m 

13  59  1 

Mar.    0.6 

8 

35.06  +  .43 

8 

34.07+  .17 

29.38 +.22 

65.29+1.83 

45.80  +  .26 

41.84+  .20 

25.98+  .80 

■             1 
57.44 +.23 

10.6 

35.43      .39 

34.23      .14 

29.59     .10 

66.94    1.49 

46.04      .21 

42.03      .17 

26.72      .68 

57.66      .21  1 

20.6 

35.70      .22 

34.36      .10 

29.77      .14 

68.22    1.09 

46.21      .16 

42.19      .14 

27..33      .55 

57.87      .18 

30.5 

35.88      .13 

34.44      .07 

29.89      .09 

69.12      .72 

46.35      .11 

42.82     .11 

27.81      .42 

58.03      .14 

Apr.    9.5 

35.95+  .03 

34.50      .04 

29.95  +  .04 

69.63  +  .34 

46.44      .06 

42.42      .08 

28.18     .29 

58.16      .11 

19.5 

35.93 -.06 

34.52+  .01 

29.96      .00 

69.77-  .06 

46.48+  .02 

42.48 +.04 

28.39+  .16 

58.26+  .08 

29.4 

35.82     .15 

34.51  -  .02 

29.95-   04 

69.51      .45 

46.48-  .01 

42.51  +  .02 

28.48+  .03 

58.:»      .05 

May    9.4 

35.63      .23 

34.48      .04 

29.88      .08 

68.87      .83 

46.45      .05 

42..52-  .01 

28.44  -  .10 

58.36  +  .02 

19.4 

35.35      .31 

34.42      .06 

29.79      .11 

67.86    1.17 

46.38      .08 

42.50      .03 

28.27     .23 

58.37      .00 

29.4 

35.01      .37 

34.35      .08 

29.67      .13 

66.52    1.47 

46.29      .11 

42.46     .05 

27.98     .35 

58.35-  .03 

June    8.3 

34  60-. 44 

34.26 -.09 

29.53-  .16 

64.89-1.78 

46.16-  .13 

42.40-  .07 

27.57 -.47 

58.31-  .06, 

18.3 

34.13     .49 

34.16      .10 

29.36      .17 

62.96    2.02 

46.03      .15 

42.33      .09 

27.04      .57 

58.23     .08 

28.3 

33.61      .52 

34.05      .11 

29.19     .18 

60.85    2.20 

45.87      .16 

42.23      .10 

26.43      .65 

58.14      .10 

J^y   8.3 

33. 10 -.50 

33.93-  .12 

29.01  -  .10 

58.55-2.32 

45.70 -.17 

42.13-. 11 

25.74  -  .68 

58.02-  .12 

Mean 
Solar 
Date. 

d  Bootis. 

«  Virginia. 

6  Octantis. 

4Ur8.Min. 

A  Bootis. 

2  Virginis. 

a  Apodis. 

fi  Hydri, 
S.  P. 

64  22 

h     ni 

14     5 

99  45 

h      m 

14     6 

O            / 

173    9 

h     m 

14    9 

if  55 

h     ra 

J4     9 

8 

21.21  +  .61 

43  24 

b     in 

14  12 

102  5l' 

h     ni 

14  13 

1.00+  .19 

168  34 

b     m 

14  33 

8 

58.78+  .81 

190  24 

14  34  1 

Mar.  20.6 

8 

15.83+  .18 

53.35+  .19 

8 

6.94+1.18 

6.43  +  .22 

8.53  +  .84 

30.6 

15.99      .14 

53.52     .15 

7.99     .93 

21.73      .43 

6.63      .17 

1.17      .15 

59.53     .60 

9.29      .69 

Apr.    9.5 

16.11      .10 

53.65     .11 

8.80      .67 

22.07      .25 

6.78      .12 

1.30      .12 

60.15     .56 

9.90      .52 

19.5 

16.19      .07 

53.74      .08 

9.32      .39 

22.22 +.06 

6.87     .07 

1.41       .09 

60.62     .40 

10.32      .33 

29.5 

16.25+  .04 

53.81  +  .05 

9.58  +  .12 

22.18-  .13 

6.92+  .02 

1.48      .06 

60.93     .23 

10.55+  .14 

Majr     9.5 

16.27      .00 

53.84  +  .02 

9.55-  .16 

21.96-  .30 

6.92-  .03 

1.53+  .03 

61.07+  .07 

10.59-  .06 

19.4 

16.26-  .03 

53.86      .00 

9.25      .42 

21.57      .46 

6.86      .07 

L54      .00 

61.06-  .09 

10.42      .26 

29.4 

16.21      .06 

53.85  -  .02 

8.70      .68 

21.03      .60 

6.78      .10 

1.54-  .02 

60.88      .26 

10.07      .45 

Juue    8.4 

16.15     .07 

53.81      .05 

7.89      .93 

20.37      .72 

6.66      .14 

1.50      .05 

60.53      .42 

9.52      .63 

18.3 

16.06      .10 

53.75      .07 

6.84     1.15 

19.59      .81 

6.50      .17 

1.45      .07 

C0.04      .55 

8.81    •   .78 

28.3 

15.95-  .12 

53.67  -  .09 

5.59-1.33 

18.74-  .89 

6.32-  .19 

1.37 -.09 

59.42- .68 

7.96-  .91 

July    8.3 

15.82      .13 

53.57      .11 

4.18    1.49 

17.81      .94 

6.12     .21 

1.27      .11 

58.67      .79 

6.98    1.03 

18.3 

15.68     .14 

53.45      .12 

2.62    1.62 

16.85      .97 

5.89     .23 

1.15      .12 

57.83      .88 

5.89    1.11 

28.2 

15.53-  .15 

53.32-  .13 

0.94-1.72 

15.87 -.99 

5.66 -.24 

1.03-  .13 

56.91  -  .95 

4.75-1.15 

ADDITIONAL  FIXED  STARS,   1887. 


373 


APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Sobir 
Date. 

33Booti8. 

47  Cephei, 
8.  P. 

y  Scorpii. 

d  Bootis. 

p  OctaDtis. 

PCOT.BOT. 

vCaroelop.. 
S.P. 

<)>Apodia. 

45     6 

348  58 

114  50 

56°  16 

O           / 

174     5 

60  30 

340  59 

168  24 

b      m 

14  34 

h     m 

14  51 

b      m 

14  57 

b     m 

15  10 

b     m 

15  17 

b     m 

15  23 

b     m 

15  38 

b     m 

16     3 

8 

8 

8 

8 

8 

8 

8 

■ 

Mar.  30.6 

39.19+  .91 

2.25-  .55 

28.95+  .90 

57.97  +  .99 

35.13+1.79 

11.27+  .93 

24.71  -  .45 

34.82+1.06 

Apr.    9.6 

39.37      .15 

1.80       .35 

29.14      .18 

58.17      .18 

36.68    1.49 

11.48      .19 

24.33     .31 

35.82     .94 

19.5 

39.49     .10 

1.56-  .13 

29.30      .15 

58.32      .14 

37.96    1.19 

11.64      .15 

24.10      .17 

36.70      .81 1 

89.5 

39..'>6     .06 

1.54+  .08 

29.44      .19 

58.44      .10 

38.92     .81 

11.78     .19 

23.99 -.06 

37.44      .67 ' 

May    9.5 

39.60+  .OQ 

1.73      .31 

29.53      .06 

58.52      .07 

39.58      .51 

11.87     .08 

24.01  +  .08 

38.03      .59 

19.5 

39.59-  .03 

2.16+  .59 

29.60  +  .05 

58  57  +  .03 

39.92+  .17 

11.94+  .04 

24.15+  .91 

38.47 +.35 

99.4 

39.53      .08 

2.77      .69 

29.64  +  .09 

58.57-  .01 

39.91  -  .17 

11.96      .00 

24.43     .33 

38.73+  .18 

Jww   8.4 

39.43     .11 

3.55      .85 

29.64  -  .01 

58.55     .04 

39.57     .50 

11.94 -.03 

24.81      .44 

38.82     .00 

18.4 

39.31      .14 

4.47      .99 

29.61      .04 

58.48      .08 

38.90      .89 

11.90      .06 

25.30      .54 

38.73 -.18' 

28.3 

39.15     .17 

5.54    l.li 

29.56     .07 

58.39      .11 

37.93    1.19 

11.82      .00 

25.89      .69 

38.46     .35 

Jnly    8.3 

38.96 -.80 

6.70+1.19 

29.47-  .10 

58.26 -.14 

36  66-1.39 

11.71-  .19 

26.56+  .70 

38.02 -.501 

18.3 

38.75     .92 

7.92    1.94 

29.36      .19 

58.11      .16 

35.15    1.69 

11.58      .14 

27.29      .74 

37.44      .64 1 

28.3 

38.53      .93 

9.18    1.97 

29.23      .14 

.57.94      .18 

33.41     1.80 

11.42      .16 

28.05     .77 

36.73      .78 

Aug.    7.2 

38.28      .95 

10.46    1.97 

29.07      .16 

57.75     .90 

31. .54    1.90 

11.25      .18 

28.84      .79 

35.90      .87 

17.2 

38.04      .94 

11.71     1.94 

28.91      .17 

57.54      .91 

29.61     1.94 

11.05      .90 

29.63     .79 

34.98      .94 

27.2 

37.81  -  .93 

12.93+1.90 

28.73-  .18 

57.34  -  .90 

27.66-1.95 

10.86 -.19 

30.41  +  .78 

34.02-  .90 

^•Heronlis. 

a  Cor.  Bor. 

y  Apodis. 

7  Urs.Min. 

lyOphiuchi. 

n  Herculis. 

(?Opbmchi. 

<9AnB. 

Mean 
SolM 
Date. 

(mean.) 

44  46 

55  5l' 

168  38 

i:l  59 

105  35 

53°  4 

114  53 

150  35 

b      in 

16    5 

h      m 

16  10 

h      m 

16  16 

h     m 

16  20 

b      m 

17     3 

h     in 

17  11 

h      m 

17  15 

b     m 

17  20 

1 

8 

s 

8 

8 

8 

8 

8 

8 

Apr.    9.6 

13.66+  .95 

27.90 +.94 

14.77+  .99 

51.82+  .64 

54.84  +  .99 

7.63  +  .30 

5.20 +.39 

55.90+  .54 

19.6 

13.89     .91 

28.12      .90 

15.70      .88 

52.40      .59 

55.11    ..95 

7.91      .96 

5.50      .98 

56.41      .48 

29.6 

14.08     .17 

28.29      .16 

16.52      .74 

52.85      .38 

55.34      .99 

8.15      .93 

5.75      .94 

56.86      .43 

May    9.6 

14.22     .13 

28.44      .13 

17.17      .58 

5.3.15      .93 

5.5.55      .90 

8  36      .19 

5.98      .99 

57.28      .39 

19.5 

14.33      .06 

28.55      .09 

17.68      .49 

53.30  +  .07 

55.73      .17 

8.53      .16 

6.19      .90 

57.63      .33 

29.5 

14.38 +.03 

28.62+  .05 

18.01  +  .94 

53.29-  .08 

55.89+  .14 

8.67+  .11 

6.37+  .16 

57.94  +  .97 

June    8.5 

14.38-  .09 

28.64  +  .01 

18.16+  .06 

53.13      .93 

56.01      .11 

8.75      .07 

6.51      .13 

58.16      .90 

18.4 

14.34      .06 

28.64  -  .03 

18.12-  .19 

52.82     .38 

56.10      .07 

8.81  +  .03 

6.62      .09 

58.33      .13 

28.4 

14.25      .11 

28.58      .07 

17.91      .30 

52.37      .51 

56.15+  .03 

8.81  -  .09 

6.68      .05 

58.41+  .05 

July    8.4 

14.11       .15 

28.50      .10 

17.52     .47 

51.80      .69 

56.15-  .01 

8.77      .06 

6.71  +  .01 

58.42-  .03 

18.4 

13.94 -.18 

28.37  -  .14 

16.97 -.69 

51.12-  .79 

56.13-  .04 

8.69 -.10 

6.69-  .04 

58.35 -.10 

5^.3 

13.74      .99 

28.22     .16 

16.27      .76 

50.35     .81 

56.07      .08 

8.56     .14 

6.64      .08 

58.21      .18 

Aug.    7.3 

13.50     .94 

28.04      .19 

15.45      .87 

49.50      .87 

55.97      .11 

8.39      .18 

6.54      .19 

57.99      .94 

1            17.3 

13.25     .96 

27.83      .91 

14.52      .95 

48.60      .99 

55.84      .14 

8.19      .91 

6.40     .15 

57.72     .30 

1           27.3 

12.97      .98 

27.61      .99    13.54      .99 

47.66      .94 

55.68      .16 

7.97      .93 

6.24      .17 

57.38     .35 

Sept.    6.2 

12.69 -.97 

27.38-. 93  i  12.53-1.00 

46.71  -  .95 

55.51  -  .18 

7.72-  .95 

6.06  -  .19 

57.02-  .37  i 

1           16.2 

12.42      .96 

27.16      .93}  11.54      .96 

45.77      .91 

55.32      .19 

7.48      .95 

5.86     .90 

56.64      .38 

(           26.2 

12.16      .94 

26.93      .94    10.61      .88 

44.90      .84   55.14      .17 

7.22      .94 

5.67     .19 

56.26     .86 

Oct.     6.1 

11.94 -.90 

26.69 -.941    9.77 -.78 

44.09 -.74   54.99-  .14 

6.99 -.99 

5.49-  .18 

55.91 -.34 
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APPABENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
8ol»r 
Dftt«. 

Groombr. 
944,S.P. 

I  HeFcnlis. 

e  Hercnlis. 

0  Hercalis. 

ASagittarii. 

X  Draconis. 

CPavonis. 

yLyr», 

355'    8 

h     m 

17  25 

43*56 

b     m 

17  36 

0          / 

53  44 

h     m 

17  52 

ei   15 
h      m 

18     3 

115  29 

h     m 

18  21 

n  19 

h     m 

18  23 

161*  3l' 

h     ra 

18  29 

57  28 

h     m 

18  54 

May  19.6 

8 

41.38-  .54 

18.58+ .19 

8 

24.44+  .18 

8 

9.78+  .19 

8 

1.58+  .95 

8 

9.28+  .43 

8 

53.85  +  .63 

44.60+  .94 

29.6 

41.07-  .08 

18.75      .15 

24.61      .15 

9.96     .17 

1.82      .93 

9.65      .31 

54.44      .55 

44.83      .99 

June    8.5 

41.23 +.39 

18.87      .09 

24.75      .19 

10.12      .13 

2.03      .19 

9.90      .19 

54.96      .46 

45.04      .18 

18.5 

41.85      .84 

18.93+  .04 

24.84      07 

10.22      .09 

2.20      .15 

10.03+  .07 

55.35      .35 

45.20      .14 

88.5 

48.98    1.97 

18.95-  .01 

24.89  +  .03 

10.29+  .05 

2.33      .11 

10.04  -  .06 

55.65      .93 

45.31      .10 

July    8.5 

44..39+1.66 

18.90 -.07 

24.89 -.09 

10.32      .00 

2.42+  .07 

9.91  -  .19 

55.81  +  .10 

45.39+  .06 

18.4 

46.84     IM 

18.81      .19 

24.84      .07 

10.30-  .04 

2.46+  .09 

9.66      .30 

55.85-  .09 

45.42      .00 

88.4 

48.37    9.99 

18.67      .17 

24.76     .11 

10.23      .08 

2.46 -.09 

9.30      .49 

55.77      .14 

45.39-  .05 

Aug.    7.4 

50.83    9.56 

18.47      .91 

24.61      .16 

10.13      .19 

2.41      .07 

8.82      .59 

55.56      M 

45.33      .09 

17.3 

53.50    9.74 

18.85     .94 

24.44      .19 

9.98      .16 

2.32     .11 

8.27      .60 

55.25      .37 

45.21      .13 

87.3 

56.3849.89 

17.98 -.97 

24.23-  .99 

9.80 -.18 

2.19-  .15 

7.61  -  .68 

54.88-  .47 

45.06 -.17 

Sept.    6.3 

59.88    9.99 

17.70      .99 

24.00      .94 

9.61      .90 

8.02     .17 

6.90      .74 

54.38      .54 

44.87      .90 

16.3 

62.30    3.01 

17.39      .31 

23.74      .96 

9.39      .99 

1.84      .19 

6.13      .78 

5:174      .59 

44.65      .99 

86.8 

65.31    9.98 

17.09      .30 

23.49      .95 

9.17      .93 

1.64      .90 

5.34      .79 

53.14      .61 

44.43      .93 

Oct.     6.8 

68.86    9.91 

16.79      .98 

23.23      .95 

8.94      .99 

1.45     .19 

4.54      .80 

52.52      .69 

44.19      .94 

16.8 

71.18+9.81 

16.52-  .96 

22.99-  .94 

8.73-  .90 

1. 86 -.18 

3.75 -.79 

51. 91 -.61 

43.96 -.93 

Mean 
Solar 
Date. 

t  Lyne. 

25Cainelop. 
S.P. 

e  LyrflB. 

^Cygni. 

13  SagittflB. 

dCygni. 

Groombr.. 
1374,S.P. 

ePaTonis. 

O          / 

54     5 

h     in 

19     3 

352  38 

h     m 

19     7 

o         / 

52    4 

h     m 

19  12 

O           / 

62  17 

h     m 

19  26 

72  47 
h     m 

19  35 

O          i 

45    9 

h      in 

19  41 

344  13 

h     m 

19  46 

163  12 
19*47 

May  89.6 

18.04 +.93 

8 

8..')7-  .70 

88.56+  .94 

11.56+  .93 

8 

60.00  +  .94 

8 

28.52+  .97 

36.24  -  .38 

34.80 +.78 

June    8.6 

18.85      .19 

8.02      .40 

88.78      .90 

11.78      .91 

60.23      .99 

88.78      .94 

35.92     .97 

35.53      .68 

18.6 

18.43      .15 

7.77 -.11 

88.97      .16 

11.98      .18 

60.44      .19 

89.01      .90 

35.71  -  .14 

36.16      .50 

88.5 

18.55      .10 

7.80  +  .17 

89.10      .19 

12.14      .13 

60.61      .15 

89.18     .15 

35.64      .00 

36.70      .48 

July    8.5 

18.64+  .05 

8.12      .45 

89.20      .07 

12.24      .09 

60.73     .11 

29.30     .10 

35.71 +  .19 

37.11      .35 

18.5 

18.66     .00 

8.71  +  .73 

29.23+  .09 

12.31  +  .05 

60.82+  .07 

29.37 +.03 

35.89+  .94 

37.40  +  .99 

88.4 

18.64-  .04 

9..'>9      .98 

29.23  -  .03 

12.33      .00 

60.86+  .09 

89.36 -.03 

36.20     .38 

37.54  +  .07 

Ang.   7.4 

18.58     .09 

10.68    1.90 

29.16     .09 

12.30 -.05 

60.85 -.03 

89.38     .08 

36.65     .49 

37.53 -.07 

17.4 

18.46      .13 

12.00    1.49 

29.05      .14 

12.22     .09 

60.81      .07 

89.81      .13 

37.18      M 

37.39      .90 

87.4 

18.31      .17 

13.52    1.61 

88.89     .18 

12.11      .13 

60.71      .11 

29.06      .17 

37.82     .69 

37.12      .33 

Sept.   6.3 

18.11 -.91 

15.23+1.76 

88.69  -  .91 

11.95-  .17 

60.59-  .14 

88.86- .99 

38.57+  .78 

36.73-  .45 

16.3 

17.89     .93 

17.05    1.87 

28.47      .93 

1177      .19 

60.44      .^6 

88.62     .95 

39.38     .84 

36.82     .55 

86.3 

17.65     .94 

18.98    1.97 

28.22      .95 

11.57      .91 

60.26     .18 

28.37      .97 

40.26      .90 

35.63      .61 

Oct.     6.3 

17.40      .95 

20.99    9.03 

27.96      .96 

11.35      .99 

60.07     .19 

28.08      .98 

41.18      .95 

34.99      .65 

16.8 

17.16      .94 

23.01    9.09 

27.71      .95 

11.14      .91 

59.88      .19 

27.79      .99 

42.15      .98 

34.32      .67 

86.8 

16.91  -  .99 

25.03+1.99 

87.46 -.94 

10.93-  .90 

59.69-  .18 

87.51  -  .99 

43.14+  .98 

33.65-  .65 

Not.    5.8 

16.71  -  .19 

27.02+1.94 

87.83 -.93 

10.74  -  .18 

59.52  -  .16 

87.28-  .98 

44.13+  .99 

33.01  -  .63 

ADDITIONAL  FIXED  STARS,   1887. 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

'       Mean 
1       Solar 
1       Date. 

y  Sagittae. 

cSagittarii 

dAqnilsB. 

31  Cygni. 

aDelpbini. 

/9PayoniB. 

V»  Caprioor. 

e  Cygni. 

70  49 

h     m 

19  53 

O           / 

.   118     1 

h     m 

19  55 

9f    9 

h     m 

20     5 

43  36 

h     m 

20  10 

o         / 

74  29 

h     m 

20  34 

156  36 

h     m 

20  34 

o         / 

115  41 

b     m 

20  39 

O          / 

56  27 

h     m 

20  41 

June  18.6 

45.90+  .Ql 

8 

44.57+  .95 

30..32+.90 

8 

6.80+  .99 

ft 
25.21  +  .99 

8 

49.22+  .58 

25.99+  .96 

8 

40.38+  .96 

1           28.6 

46.09      .17 

44.80      .91 

30.51      .18 

7.00      .18 

25.42      .90 

49.71      .46 

26.24      .94 

40.61      .91 

July    8.5 

46.23      .19 

44.98      .17 

30.69      .15 

7.16      .13 

25.60      .16 

50.13      .38 

26.47      .91 

40.81      .17 

18.5 

46.33      .08 

45.13      .19 

30.81      .10 

7.27      .07 

25.75      .19 

50.46      .98 

26.65     .16 

40.95     .19 

28.5 

46.39  +  .04 

45.22      .07 

30.89      .06 

7.30  +  .01 

25.84      .07 

50.69      .18 

26.78     .11 

41.04      .07 

Aug.    7.5 

46.40  -  .01 

4,5.26+  .01 

30.93  +  .09 

7.29-  .04 

25.89  +  .03 

50.82+  .07 

26.87  +  .06 

41.09+  .09 

1            17.4 

46.36      .05 

45.21  -  .04 

30.92  -  .03 

7.22      .10 

25.91  -  .01 

50.83-  .03 

26.90     .00 

41.08-. 03 

1           27.4 

46.29      .09 

45.19      .08 

30.87      .07 

7.09      .15 

25.87      .06 

50.75      .13 

26.88-  .04 

41.03     .07 

Sept.    6.4 

46.17      .13 

45.09      .19 

30.79      .10 

6.91      .90 

25.79      .09 

50.56      .93 

26.83      .08 

40.94      .11 

16.4 

46.03      .16 

44.95      .16 

30.67      .13 

6.69     .33 

25.68      .19 

50.28      .31 

26.73      .19 

40.80     .16 

'           26.3 

45.85-  .18 

44.78-  .17 

30.52-  .15 

6.44  -  .96 

2.5.54-  .15 

49.93  -  .38 

26.59 -.14 

40.62-  .18 

Oct.     6.3 

45.67      .19 

44.01      .18 

30.37      .16 

6.16      .98 

25..38      .17 

49.52      .43 

26.44      .16 

40.44      .90 

16.3 

45.48      .90 

44.41      .90 

30.20      .17 

5.87      .99 

25.20      .18 

49.07      .46 

26.26      .18 

40.22     .99 

26.2 

45.28      .19 

44.22      .18 

30.03      .17 

5.59      .99 

25.02      .17 

48.60      .46 

26.08     .18 

40.01      .99 

Nov.    5.2 

45.11      .17 

44.05      .16 

29.86      .15 

5.30      .98 

24.86      .16 

48.14      .45 

25.90      .16 

39.79      .91 

15.2 

44.95- .14 

43.90-  .14 

29.73 -.19 

5.03-  .96 

24.70-  .15 

47.70-  .49 

25.75 -.15 

39.59-  .90 

i           25.2 

44.83-  .10 

43.77-  .19 

29.62-  .09 

4.79- .99 

24.55 -.14 

47.30-  .38 

25.60 -.14 

39.40-  .19 

rCygni. 

CCapricor. 

74  Cygni. 

V  Octantis. 

C  CbamaBle- 
ontis,  S.P. 

jr«  Cygni. 

16Pega8i. 

ff  Pegaai. 

52  26 

h     m 

21  10 

112  54 

h     m 

21  20 

50     6 

h     m 

21  32 

173  14 

b     m 

21  33 

189  34 

h     m 

21  37 

4f  13 

h     m 

21  42 

64  36 

b     m 

21  47 

57*"  23 

b     m 

22     4 

!july    8.6 

19.32 +.99 

14.9.5+  .94 

8 

27.69+  .99 

8 

37.51  +1.41 

8 

6.66-  .89 

8 

39.87  +  .96 

8 

57.41+  .95 

60.38+  .97 

1            18.6 

19.51      .16 

15.17      .90 

27.89      .18 

38.78    1.14 

5.91      .68 

40.10      .90 

57.63      .19 

60.62     .91 

28.5 

19.63     .10 

15.34      .15 

28.05      .14 

39.78      .86 

5.34      .48 

40.27      .15 

.57.79      .14 

60.80     .16 

Aug.    7.5 

19.71  +  .05 

15.46      .10 

28.16      .08 

40.49      .53 

4.96      .96 

40.39      .09 

57.91      .10 

60.94      .19 

17.5 

19.74      .00 

15.53+  .05 

28.20+  .09 

40.84  +  .90 

4.79 -.06 

40.44  +  .09 

57.99      .06 

61.03     .07 

27.5 

)9.7I-  .05 

15.56      .00 

28.20-  .03 

40.88-  .13 

4.85+  .90 

40.43  -  .03 

58.02+  .01 

61.08+  .09 

Sept.    6.4 

19.63      .10 

15.54-  .04 

28.14      .08 

40.57      .48 

5.19      .43 

40.38      .08 

58.00-  .03 

61.07-  .09 

!           16.4 

19.51      .14 

15.48      .08 

28.04      .19 

39.91      .80 

5.71      .69 

40.27      .14 

.57.95      .07 

61.03      .06 

i           26.4 

19..36      .17 

15.37      .11 

27.91      .16 

38.97    1.08 

6.43      .83 

40.10      .19 

57.86      .11 

60.94      .10 

Oct.     6.4 

19.17      .80 

15.25      .13 

27.73      .19 

37.75    1.39 

7.38    1.03 

39.89     JS 

57.73      .13 

60.83      .13 

16.3 

18.96-  .91 

15.10-  .16 

27.53  -  .91 

36..32-1.50 

8.49  +1.18 

39.66-  .94 

57.59 -.15 

60.68-  .16 

26.3 

18.74      .99 

14.93      .17 

27.31      .99 

34.74    1.64 

9.74     1.98 

39.41      .96 

57.43      .16 

60.51      .17 

Nov,    5.3 

18.53      .99 

14.77      .16 

27.09      .93 

33.04    1.70 

11.05    1.34 

39.14      .97 

57.26      .17 

60.33      .18 

15.2 

18.31      .91 

14.61      .15 

26.86      .99 

31.34    1.69 

12.42    1.36 

38.86      .98 

57.08      .17 

60.14      .19 

25.2 

18.10     .90 

14.46      .13 

26.65      .91 

29.67    169 

13.77    1.39 

38.59     .96 

56.92      .16 

59.95     .18 

Dec.    5.2 

17.91  -  .18 

14.34 -.11 

26.44  -  .90 

28.10-1.51 

15.05+1.96 

38.34  -  .94 

56.77 -.15 

69.78 -.16 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

vOctantis. 

yAqnarii. 

a  Aqnarii. 

a  Lacertad. 

10Lacert«B. 

VOctantis. 

APegad. 

Groombr. 

Meao 
Solar 
Date. 

. 

1706,8.P. 

176  32 

91°  57 

101°  15 

40  18 

5f  32 

n\  58 

67     2 

348  23 

h     m 

h     m 

h     m 

h     m 

h     in 

h     m 

h     m 

h     m 

22    9 

22  15 

22  24 

22  26 

22  34 

22  34 

22  41 

22  50 

8 

8 

8 

8 

8 

8 

8 

s                   1 

July    8.6 

57.07  +3.01 

51.01+  .95 

41.09+  .95 

40.81  +  .31 

13.73  +  .98 

31.47+1.39 

7.24  +  .98 

49.01  -  .67 

18.6 

59.85    9.55 

51.24      .91 

41.93      .23 

41.10      .96 

13.99     .94 

32.79    1.95 

7.50      .94 

48.41      .53 

28.6 

62.16    9.04 

51.44      .17 

42.15  .   .90 

41.34      .91 

14.21      .90 

33.96    1.06 

7.72      .90 

47.96      .39 

Aug.    7.6 

63.92    1.47 

51.59      .13 

42.32      .15 

41.52      .15 

14.39      .16 

34.90      .89 

7.89      .15 

47.63      .97 

17.5 

65.09      .86 

51.71      .09 

42.44      .10 

41.64      .09 

M.52      .11 

35.59      .56 

8.02      .11 

47.43-  .13 

27.5 

65.63  +  .91 

51.78+  .05 

42.52  +  .06 

41  70+  .04 

14.60+  .05 

36.01  +  .98 

8.11+  .07 

47.38+  .09 

Sept.    6.5 

65.51  -  .45 

51.81  +  .01 

42.57  +  .09 

41.71-^09 

14.62      .00 

36.15-  .01 

8.16+  .03 

47.48      .19 

16.4 

64.72    1.09 

51.80-  .03 

42.57-  .09 

41.66      .07 

14.60-  .04 

35.99      .30 

8.16-  .01 

47.76      .35 

26.4 

63.32    1.69 

51.75      .06 

42.53      .05 

41.56      .19 

14..54      .08 

35.54      .57 

8.13      .05 

48.18      .50 

Oct.     6.4 

61.33    9.95 

51.68      .08 

42.46      .08 

41.42      .16 

14.44      .19 

34.84      .81 

8.06      .08 

48.76      .64 

16.4 

58.82 -9.70  151.58-  .11 

42.37-  .11 

41.23-  .90 

14.30-  .14 

33.91  -1.03 

7.96-  .10 

49.47  +  .77 

26.3 

55.92    3.06   51.46      .13 

42.24      .19 

41.02      .93 

14.15      .16 

32.78    1.21 

7.84      .19 

50.34      .91 

Nov.    5.3 

52.69    3.30   51.32      .14 

42.12      .13 

40.78      .95 

13.97      .18 

31.49    1..34 

7.71      .13 

51.:)2    1.03 

15.3 

49.31     3.40    51.19      .13 

41.98      .14 

40.52      .96 

13.77      .19 

30.10    1.41 

7.57      .15 

52.41     I.I4 

25.3 

45.89    3.38 

51.06      .13 

41.84      .13 

40.26      .96 

13.58      .90 

28.66    1.49 

7.41      .16 

53.61     1.91 

Dec.    5.2 

42.55-3.91 

50.93-  .19 

41.72-  .19 

40.00-  .96 

13.:«-  .90 

27.26-1.38 

7.26-  .15 

54.84  +1.94 

15.2 

39.47-9.90 

50.83  -  .09 

41.60-  .11 

39.75-  .95 

13.18-  .90 

25.91-1.39 

* 

7.12- .14 

56.10+1.97 

oAndrom. 

0  Aqiiarii. 

r  Pegasi. 

aAndrom. 

«'  Aqnarii. 

JSculptoris. 

/Octantis. 

33Pi8ciam. 

Mean 
Solar 
Date. 

O           / 

48  17 

96  39 

66  53 

O           t 

44    9 

108  54 

1 18  45 

172  39 

96  20 

h     ni 

b      m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

22  56  ;      23    8 

8                                8 

23  15 

8 

23  32 

23  38 

8 

23  43 

8 

23  45 

23  59 

8 

8 

8 

July  28.6 

46.12+  .93   30.29+  .91 

4.96+  .91 

4.91  +  .98 

22.31  +  .96 

4.21  +  .96 

30.16+1.47 

34.92+  .94 

Aug.   7.6 

46.33      .19   30.49      .18 

5.16      .19 

5.17      .94 

22.55      .99 

4.46      .93 

31. .53    1.97 

35.15      .99 

17.6 

46.49      .14    30.66      .15 

5.34      .15 

5.38      .18 

22.75      .18 

4.68      .90 

32.69    1.04 

35.37      .19 

27.5 

46.60      .09 ,  30.78      .10 

5.46      .10 

5.53      .13 

22.91      .14 

4.85      .15 

33.60     .77 

3.5.53      .15 

Sept.   6.5 

40.66  +  .03   30.86      .06 

5.54      .07 

5.64      .08 

23.02      .10 

4.98      .11 

34.23     .48 

35.66      .19, 

16.5 

46.66-  .09    30.91  +  .02 

5.59  +  .03 

5.70  +  .03 

23.M+  .06 

5.07+  .06 

34.56 +.18 

35.76+  .08 

26.5 

46.63      .06   30.91-  .01 

5.60-  .01 

5.71  -  .01 

23.14+  .01 

5.10+  .09 

34.59  -  .14 

35.82+  .04 

Oct.     6.4 

46.55      .10 

30.88      .04 

5.56      .05 

5.68      .05 

23.14 -.09 

5.1 1-  .09 

34.28     .45 

35.83     .00 1 

16.4 

46.43      .13 

30.83      .07 

5.50      .08 

5.60      M 

23.10      .05 

5.06      .06 

33.69      .73 

35.82-  .03 

26.4 

46.29      .15   30.74      .10 

5.40      .10 

5.49     .13 

23.04      .08 

4.99      .09 

32.81     1.00 

35.78     .06 1 

Nov.    5.3 

46.12-  .18   30.63-  .11 

5.30  -  .11 

5.34  -  .16 

22.94-  .11 

4.88-  .11 

31.69-1.99 

35.71-  .08 

15.3 

45.93      .19    30.52      .19 

5.17      .13 

5.17      .18 

22.83      .11 

4.77      .19 

30.36    1.39 

35.63      .09 

25.3 

45.73      .20,30.40      .13 

5.03      .14 

4.97      .90 

22.71      .19 

4.63      .14 

28.91     1.50 

35.53      .10 

Dec.     5.3 

45.52      .91  ,  30.27      .19 

4.89      .14 

4.76      .91 

22.58      .13 

4.49      .15 

27.35    1.57 

35.43      .Hi 

15.2 

45.32     .20   30.16      .11 

4.75      .14 

4.55      .91 

22.46      .13 

4.34      .15 

25.76    1.59 

35.31      .19' 

25.2 

45.13 -.90 

30.05-  .09 

4.61  -  .14 

4.33-  .99 

22.33-  .19 

4.20-  .14 

24.18-1.53 

35.19-  .19 

35.2 

44.93-  .19 

29.97-  .07 

4.48 -.13 

4.11 -.99 

22.22-  .11 

4.07-  .13 

22.70-1.43 

35.08-  .11 

SOLAR  EPHEMERIS,    1887. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

i 

Apparent  I 
AsccDsio 

light 

App. 
Noon. 

1.06 

Apparent 
Decimation. 

Hourly 
Motion. 

Equation 

of  Time 

for 

Semi- 
diameter 

at 
Anparent 

16  18.36 

Sidereal 
Time  of 
Semid. 
Pa«8inj: 
Merid? 

Sidereal 
Time 

of 
Mean 
Nuon. 

Mean  Noon. 
18  48    0.34 

Menu  Noon. 
-22  59  34!2 

App. 
Noon. 

Right 
Aftcon. 

8 

11035 

DecU- 
nation. 

Jan.     1 

It 
33.4 

+13.64 

m     8 
+  3  52.78 

m    8 
1  11.07 

h    m     8 
18  44    7.64 

2 

18  52  25.01 

25.81 

22  54  10.9 

16.0 

11.019 

13.78 

4  20.89 

16  18.36 

1  11.02 

18  48    4.20 

3 

18  56  49.30 

50.19 

22  48  32.3 

31.3 

11009 

14.09 

4  48.63 

16  18.36 

1  10.97 

18  52    0.76! 

4 

19    1  13.18 

14.15 

22  42  20.6 

19.3 

10.965 

16.05 

5  15.95 

16  18.36 

1  10.92 

18  55  57.32. 

5 

19    5  36.61 

37.66 

22  35  41.8 

40.2 

10.966 

17.17 

5  42.83 

16  18.35 

1  10.86 

18  59  53.88 ; 

6 

19    9  59.58 

60.71 

-22  28  -36.2 

34.3 

10.947 

+18.28 

+  6    9.26 

16  18.32 

1  10.80 

19    3  50.43 

7 

19  14  22.06 

23.26 

22  21    4.0 

1.9 

10.926 

19.38 

6  35.19 

16  18.29 

1  10.74 

19    7  46.991 

8 

19  18  44.03 

45.30 

22  13    5.5 

3.1 

10.904 

90.48 

7    0.61 

16  18.26 

1  10.67 

19  11  43.55 

9 

19  23    5.47 

6.81 

22    4  40.8 

38.1 

10.881 

31.56 

7  25.49 

16  18.22 

1  10.59 

19  1540.11  ' 

10 

19  27  26.35 

27.76 

21  55  50.3 

47.3 

10.858 

99.64 

7  49.82 

16  18.18 

1  10.51 

19  19  36.66! 

1 

11 

19  31  46.66 

48.14 

-21  46  34.1 

30.8 

10.834 

+93.70 

+  8  13.58 

16  18.13 

1  10.43 

19  23  33.22 

12 

19  36    6.39 

7.94 

21  36  52.5 

,48.9 

10.809 

94.75 

8  :<6.76 

16  18.08 

1  10.35 

19  27  29.771 

13 

19  40  25.51 

27.12 

2126  45  8 

41.9 

10.783 

95.79 

8  59.32 

16  18.02 

1  10.26 

19  31  26.33 

14 

19  44  43.99 

45.66 

21  16  14.3 

10.1 

10.757 

96.81 

9  21.24 

16  17.95 

1  10.17 

19  35  22.89! 

15 

19  49    1.83 

3.56 

21    5  18.3 

13.8 

10.730 

37.83 

9  42.52 

16  17.87 

1  10.08 

19  39  19.45 

16 

19  53  19.01 

20.80 

-20  53  58.0 

53.2 

10.703 

+38.84 

+  10    3.16 

16  17.79 

1    9.99 

19  43  16.00 

17 

19  57  35.52 

37.36 

20  42  13.9 

8.7 

10.673 

99.63 

10  23.11 

16  17.71 

1    9.89 

19  47  12.56  t 

1            >8 

20    1  51.33 

53.2-3 

20  30    6.2 

0.7 

10.644 

30.81 

10  42.36 

16  17.62 

1    9.79 

19  51    9.11  I 

1            19 

20    6    6.43 

8.38 

20  17  35.3 

29.5 

10.614 

31.77 

11    0.90 

16  17.53 

1    9.69 

19  55    5.671 

1           20 

20  10  20.80 

22.80 

20    4  41.4 

35.3 

10.584 

39.79 

11  18.72 

16  17.43 

1    9.58 

19  59    2.22 

1           21 

20  14  34.44 

36.48 

-19  51  24.9 

18.4 

10.559 

+33.65 

+  11  35.80 

16  17.33 

1    9.48 

20    2  58.78: 

1           22 

20  18  47.32 

40.40 

19  37  46.3 

39.4 

10.530 

34.57 

11  52.12 

16  17.23 

1    9.37 

20    6  55.33 

23 

20  22  59.42 

61.54 

19  23  45.8 

38.7 

10.488 

35.48 

12    7.66 

16  17.12 

1    9.26 

20  10  51.89  1 

24 

20  27  10.74 

12.90 

19    9  23.9 

16.5 

10.455 

36.36 

12  22.41 

16  17.01 

1    9.15 

20  14  48.45 

;          25 

20  31  21.27 

23.46 

18  54  40.9 

33.2 

10.433 

37.91 

12  36.38 

16  16.89 

1    9.04 

20  18  45.01 

26 

20  35  31.00 

33.22 

-18  39  37.3 

29.2 

10.388 

+38.06 

+  12  49.55 

16  16.77 

1    8.93 

20  2241.56| 

27 

20  39  39.90 

42.15 

18  24  13.4 

5.0 

10.354 

38.91 

13    1.89 

16  16.65 

1    8.82 

20  26  38.12 

28 

20  43  47.J)6 

50.24 

18    8  29.5 

20.8 

10.319 

39.73 

13  13.39 

16  16..52 

1    8.71 

20  30  34.67 

29 

20  47  55.20 

57.49 

17  52  26.1 

17.0 

10.984 

40.54 

13  24.00 

16  16.39 

1    8.60 

20  34  31.23  1 

30 

20  52    1.60 

3.91 

17  35  03.7 

54.3 

10.349 

41.33 

13  33.90 

16  16.26 

1    8.48 

20  38  27.78 

31 

20  56    7.15 

•9.48 

-17  19  22.6 

13.0 

10.314 

+43.10 

+  13  42.89 

16  16.13 

1    8.37 

20  42  24.34 

1  Feb.     1 

21    0  11.86 

14.21 

17    2  23.2 

13.4 

10.179 

43.85 

13  51.04 

16  15.99 

1    8.25 

20  46  20.89 

'             2 

21    4  15.74 

18.10 

16  44  65.9 

55.9 

10.144 

43.58 

13  58.36 

16  15.84 

1    8.14 

20  50  17.45 

3 

21    8  18.78 

21.15 

16  27  31.2 

20.9 

10  110 

44.30 

14    4.84 

16  15.69 

1    8.02 

20  54  14.00 

4 

21  12  20.98 

23.:)6 

16    9  39.5 

28.9 

10.075 

45.00 

14  10.48 

16  15.54 

1    7.91 

20  58  10.55 

5 

21  16  22.35 

24  74 

-1551  31.1 

20.3 

10.041 

+45.68 

+  14  15.29 

16  15.37 

1    7.79 

21    2   7.10 

6 

21  20  22.90 

25.29 

15  32  66.4 

55.4 

10.007 

46.35 

14  19.28 

16  15.20 

1    7.68 

21    6    3.66 

7 

21  24  22.64 

25.03 

15  14  25.8 

14.6 

9.973 

47.01 

14  22.45 

16  1.5.03 

1    7.57 

21  10    0.21 

8 

21  28  21.58 

23.97 

M55  2i>.8 

18.4 

9.940 

47.64 

14  24.83 

16  14.86 

1    7.46 

21  13  56.77, 

9 

21  32  19.73 

22.12 

14  36  18.8 

7.2 

9.907 

48.36 

14  26.42 

16  14.68 

1    7.34 

21  17  5.3.32 

10 

21  36  17.11 

19.50 

-14  16  53.1 

41.3 

9.875 

+48.86 

+14  27.24 

16  14.49 

1    7.23 

21  21  49.88 

11 

21  40  13.72 

16.10 

13  57  13.2 

1.3 

9.843 

49.45 

14  27.29 

16  14.30 

1    7.12 

21  25  46.43 

12 

21  44    9.57 

11.94 

13  37  19.5 

7.4 

9.813 

50.03 

14  26.58 

16  14.11 

1    7.01 

21  29  42.99 

13 

21  48    4.68 

7.04 

13  17  12.3 

0.1 

9.789 

50.58 

14  2.5.12 

16  13.91 

1    6.90 

21  33  39.54 

14 

21  51  59.06 

61.41 

12  56  52,0 

39.7 

9.759 

51.10 

14  22.94 

16  13.71 

1    6.79 

21  37  36.10; 

15 

21  55  52.73 

55.06 

-12  36  19.2 

6.8 

9.783 

+51.63 

+  14  20.05 

16  13.50 

1    6.69 

21  41  32.65 

16 

21  59  45.70 

48.01 

-12  15  34.2 

21.7 

9.693    +53.11 

+  14  16.46 

16  13.29 

1    6.58  3  2145  29.21, 

NOTB.— For  mean  time  interval  of  aemidiameter  pasaing  meridian,  subtract  0*.10  from  the  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Bight 
Ascension. 

Apparent 
Deounation. 

Hourly 
MoUon. 

Sanation 

01  Time 

for 

Semi, 
diameter 

Sidereal 
Time  of 
Semid. 
Passing 
Merid. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
No<»n. 

Bight 
Ascen. 

DecU- 

Feb.  16 

h    m     8 
21  59  45.70 

8 

48.01 

O         t       II 

-12  15  34.2 

21.7 

8 

9.693 

+59.11 

m     8 
+  14  16.46 

16  13.29 

m     8 
1  6.58 

h  m     8 
2145  29.21  ; 

17 

22    3  37.97 

40.28 

1 1  54  37.4 

24.9 

9.664 

59.61 

14  12.17 

16  13.08 

1  6.48 

21  49  25.76 

18 

22    7  29.56 

31.83 

1 1  33  29.2 

16.7 

9.636 

53.07 

14    7.20 

16  12.85 

1  6.37 

21  53  22.31 

19 

22  1 1  20.48 

22.73 

1111  70.1 

57.6 

9.606 

53.51 

14     1.57 

16  12.63 

1  6.27 

21  57  18.86 

20 

22  15  10.75 

12.98 

10  50  40.5 

28.0 

9.581 

53.94 

13  65.28 

16  12.41 

1  6.18 

22    1  15.41 

21 

22  19    0.36 

2.56 

-10  28  60.7 

48.2 

9.554 

+54.36 

+  13  48.33 

16  12.19 

1  6.08 

22   5  11.96 

22 

22  22  49.33 

51.50 

10    0  71.2 

58.7 

9.598 

54.75 

13  40.75 

16  11.97 

1  5.99 

22   9    8.52 

23 

22  26  37.69 

39.83 

9  45  12.5 

0.0 

9.509 

55.13 

13  32.54 

16  11.74 

1  5.90 

22  13    5.07 

24 

22  30  25.43 

i27.54 

9  22  65.0 

52.5 

9.477 

55.46 

13  23.72 

16  11.51 

1  5.81 

22  17    1.63 

25 

22  34  12.57 

14.65 

9    0  49.0 

36.6 

9.459 

55.83 

13  14.30 

16  11.28 

1  5.73 

22  20.58.18  1 

26 

22  37  59.12 

61.17 

-  8  38  25.1 

12.8 

9.4& 

+56.15 

+  13    4.30 

16  11.05 

1  5.64 

22  24  54.73  i 

27 

22  41  45.09 

47.11 

8  15  53.6 

41.4 

9.404 

56.46 

12  53.72 

16  10.82 

1  5.56 

22  28  51.28 

28 

22  45  30.51 

32.49 

7  53  14.8 

2.8 

9.381 

56.75 

12  42.58 

16  10.59 

1  5.49 

22  32  47.84  | 

Mar.     1 

22  49  15.38 

17.33 

7  30  29.3 

17.4 

9.359 

57.09 

12  30.90 

16  10.35 

1  5.42 

22  36  44.39' 

2 

22  52  59.73 

61.65 

7    7  37.5 

25.7 

9.338 

57.97 

12  18.70 

16  10.11 

1  5.35 

22^40  40.94 

3 

22  56  43.58 

45.46 

-  6  44  39.7 

28.1 

9.317 

+57.59 

+12    6.00 

16    9.87 

1  5.28 

22  44  37.49 ' 

4 

23    0  26.94 

28.78 

6  21  :J6.3 

24.8 

9.997 

57.75 

1 1  52.81 

16    9.63 

1  5.21 

22  48  34.04  1 

^      5 

23    4    9.a3 

11.63 

5  58  27.7 

16.4 

9.978 

57.96 

11  39.14 

16    9.:58 

1  5  15 

22  52  30.59 

6 

23    7  52.28 

54.04 

5  35  14.3 

3.2 

9.960 

58.15 

1 1  25.03 

16    9.13 

1  5.09 

22  56  27.15 

7 

23  1134.31 

36.03 

5  1 1  56.4 

45.5 

9.944 

58.39 

11  10.51 

16    8.88 

1  5.03 

23    0  23.70 

8 

23  15  15.94 

17.62 

-  4  48  34.5 

23.8 

0.998 

458.48 

+10  55.58 

16    8.62 

1  4.97 

23    4  20.25 

9 

23  18  57.19 

58.83 

4  24  69.0 

58.5 

9.919 

58.63 

10  40.28 

16    8.36 

1  4.92 

23    8  16.80 

10 

23  22  38.09 

39.69 

4    1  40.2 

29.9 

9.198 

58.76 

10  24.63 

16    8.10 

1  4.87 

23  12  13.36 

11 

23  26  18.66 

20.22 

3  37  68.3 

58.3 

i^l84 

58.88 

10    8.65 

16    7.83 

1  4.62 

23  16    9.91 

12 

23  29  58.94 

60.45 

3  14  33.7 

23.9 

9.179 

58.98 

9  52.37 

16    7.57 

1  4.77 

23  20    6.46 

13 

23  .33  38.93 

40.39 

-  2  50  56.9 

47.4 

9.161 

+59.06 

+  9  35.81 

16    7.30 

1  4.73 

23  24    3.01 

14 

23  37  18.67 

20.08 

2  27  18.3 

9.1 

9.151 

59.13 

9  19.00 

16    7.03 

1  4.69 

23  27  59.56 

15 

2:U0  58.17 

59.54 

2    3  38.1 

29.2 

9.141 

59.90 

9    1.95 

16    6.76 

1  4.65 

23  3156.11 

16 

23  44  37.46 

38.79 

1  39  56.8 

48.2 

9.133 

59.94 

8  44.69 

16    6.49 

1  4.62 

23  35  52.67  ' 

17 

23  48  16.55 

17  84 

1  16  14.6 

6.3 

9.125 

59.96 

8  27.23 

16    6.21 

1  4.59 

23  39  49.22 

18 

23  51  55.47 

56.71 

-  0  52  31.9 

23.9 

9.119 

+59.97 

+  8    9.60 

16    5.03 

1  4.57 

23  43  45.77 

19 

23  55  34.24 

35.43 

0  28  49.2 

41.5 

9.113 

59.97 

7  51.82 

16    5.65 

1  4.55 

23  47  42.32 

20 

23  59  I2.8i? 

14.02 

-  0    4  66.8 

59.4 

9.108 

59.95 

7  33.91 

16    5.37 

1  4.53 

23  51  38.87  j 

21 

0    251.41 

52.51 

+  0  18  35.0 

42.1 

9.103 

59.99 

7  15.89 

16    5.09 

1  4.51 

23  55  35.42  1 

22 

0    6  29.84 

30.90 

0  42  15.8 

22.6 

9099 

59.17 

6  57.77 

16    4.81 

1  4.50 

23  59  31.98: 

23 

0  10    8.18 

9.20 

+  1    555.1 

61.6 

9.097 

+59.10 

+  6  39.57 

16    4.54 

1  4.49 

0    3  28.53, 

24 

0  13  46.46 

47.43 

1  29  32.7 

.38.9 

0.095 

59.09 

6  21.30 

16    4.26 

1  4.48 

0    7  25.08 

25 

0  17  24.70 

25.62 

1  53    8.1 

14.0 

9.093 

58.93 

6    2.98 

16    3.99 

1  4.47 

Oil  21.6:)! 

26 

0  21    2.91 

3.78 

2  1641.0 

46.6 

9.009 

58.81 

5  44.64 

16    3.71 

1  4.46 

0  15  18.18 

27 

0  24  41.09 

41.92 

2  40  11.0 

16.3 

9.091 

58.68 

5  26.28 

16    3.44 

1  4.46 

0  19  14.73 

28 

0  28  19.26 

20.04 

+  33  37.8 

42.8 

9.091 

+58.54 

+  5    7.91 

16    3.16 

1  4.46 

0  23  11.29' 

29 

0  3157.46 

58.19 

3  27    0.9 

5.6 

9.093 

58.38 

4  49.56 

16    2.89 

1  4.47 

0  27    7.84 

30 

0  35  35.70 

36.38 

3  50  20.0 

24.4 

9.094 

58.91 

4  31.25 

16    2.61 

1  4.48 

0  31    4.39 

31 

0  39  14.00 

14.63 

4  13  34.7 

38.8 

9.097 

58.09 

4  13.00 

16    2.34 

1  4.49 

0  35    0.94 

32 

0  42  52.37 

52.96 

4  36  44.8 

48.6 

9.101 

67.81 

3  54.82 

16    2.07 

1  4.51 

0  38  57.50 

33 

0  46  30.a3 

31.38 

+  4  59  49.8 

53.2 

9.105 

+57.59 

+  3  .36.74 

16    1.81 

1  4.53 

0  42  54.05 

34 

0  50    9.40 

9.90 

+  5  22  49.3 

52.4 

9.110 

+57.36 

+  3  18.76 

16    1.54 

1  4.55 

0  46  50.60 

Note. — ^For  mean  time  interval  of  semldiameter  passing  meridian,  subtract  0M8  fhMn  ih^  sidereal  interv«L 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Decunation. 

Honrly 
Motion. 

Equation 

of  Time 

for 

Semi- 
diameter 

at 
Apparent 

Sidereal 
Time  of 
Semid. 
Passing 
Meridf 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

Noon. 

Right 
A  seen. 

DecU. 
nation. 

Apr.    1 

h    m     s 
0  42  52.37 

52.96 

O         /        // 

+  4  30  44.8 

n 

48.6 

s 
9101 

+57.81 

in     s 
+3  54.82 

16    2.07 

m    a 
1  4.51 

h   m     8 
0  38  57.50 

2 

0  46  30.83 

31.38 

4  59  49.8 

53.2 

9.105 

57.59 

3  36.74 

16    1.81 

1  4.53 

0  42  54.05 

3 

0  50    9.40 

9.90 

5  22  49.3 

52.4 

9.110 

57  36 

3  18.76 

16    1.54 

1  4.55 

0  46  50.60 

4 

0  53  48.11 

48.57 

5  45  43.1 

45.9 

9.116 

57.11 

3    0.92 

16    1.27 

1  4.57 

0  50  47.15 

5 

0  57  26.98 

27.39 

6    8  30.8 

33.3 

9.123 

56.85 

2  43.23 

16    1.00 

1  4.60 

0  54  43.71 

6 

1     1    6.02 

6.39 

+  6  31  12.1 

14.3 

9.131 

+56.58 

+2  25.72 

16    0.73 

1  4.63 

0  58  40.26 

7 

1    4  45.26 

45.59 

6  53  46.7 

48.6 

9  140 

56.30 

2    8.42 

16    0.46 

1  4.66 

1    2  36.81 

8 

I    8  24.73 

25.01 

7  16  14.2 

15.9 

9.149 

56.00 

1  51.34 

16    0.18 

1  4.70 

1    6  33.36 

9 

1  12    4.43 

4.67 

7  38  34.3 

35.8 

9.160 

55.68 

1  34.50 

15  59.91 

1  4.73 

1  10  29.92 

10 

1  15  44.40 

44.60 

8    0  46.8 

48.0 

9.179 

55.35 

1  17.93 

15  59.63 

1  4.77 

1  14  26.47 

M 

1  19  24.66 

24.62 

+  8  22  51.2 

52.2 

9.184 

+55.01 

+1     1.64 

15  59.36 

1  4.81 

1  18  23.02 

12 

123    5.22 

5.34 

8  44  47.3 

48.1 

9.197 

54.65 

0  45.65 

15  59.08 

1  4.86 

1  22  19.57 

13 

1  26  46.10 

46.18 

9    6  34.8 

35.3 

9.211 

54.99 

0  29.98 

15  58.81 

1  4.90 

1  26  16.13 

14 

1  30  27.33 

27.37 

9  28  13.2 

13.5 

9.925 

53.91 

+0  14.65 

15  58.53 

1  4.95 

1  30  12.68 

15 

134    8.92 

8.92 

9  49  42.3 

42.3 

0.240 

53.61 

-0    0.31 

15  58.26 

1  5.00 

1  .34    9.23 

16 

1  37  50.88 

50.84 

+10  11     1.7 

1.5 

9.956 

+53.10 

-0  14.90 

15  57.98 

1  5.06 

1  38    5.78 

17 

1  41  33.22 

33.15 

10  32  11.1 

10.7 

9.973 

59.68 

0  29.10 

15  57.71 

1  5.11 

142    2.34 

18 

1  45  15.97 

15.86 

10  53  10.3 

9.7 

9.290 

52.24 

0  42.91 

15  57.44 

1  5.17 

1  45  58.89 

19 

1  48  59.13 

58.99 

11  13  58.9 

58.1 

9.307 

51.79 

0  56.31 

15  57.17 

1  5.23 

1  49  55.45 

20 

1  52  42.71 

42.54 

11  34  36.4 

35.4 

9.395 

51.33 

1    9.28 

15  56.91 

4-54» 

1  53  52.00 

21 

1  56  26.73 

26.52 

+1 1  55   2.5 

1.3 

9.343 

+50.85 

-121.81 

15  56.65 

1  5.35 

1  57  48.55 

22 

2   0  11.19 

10.94 

12  15  17.0 

15.6 

9.362 

50.35 

133.90 

15  56.39 

1  5.41 

2    1  J5.10 

23 

2    3  56.11 

55.82 

12  35  19.4 

17.9 

9.381 

49.85 

1  45.54 

1556.13 

1  5.48 

2   5  41.66 

24 

2    7  41.48 

41.17 

12  55    9.4 

7.8 

9.400 

49.33 

1  56.72 

15  55.89 

1  5.55 

2    9  38.21 

25 

2  11  27.32 

26.98 

13  14  46.8 

45.1 

9.420 

48.78 

2   7.43 

15  55.64 

1  5.62 

2  13  34.77 

26 

2  15  13.64 

13.27 

+1334  11.1 

9.3 

9.440 

+48.23 

-2  17.66 

15  55.40 

1  5.69 

2  17  31.32 

27 

219    0.44 

0.05 

13  53  22.0 

20.1 

9.460 

47.67 

2  27.41 

15  55.16 

I  5.77 

2  21  27.88 

28 

2  22  47.73 

47.32 

14  12  19.1 

17.1 

9.481 

47.09 

2  36.67 

15  54.92 

1  5.85 

2  25  24.43 

29 

2  26  35.52 

35.09 

14  31    2.1 

0.0 

9.501 

46.49 

2  45.43 

15  54.68 

1  5.92 

2  29  20.98 

30 

2  30  23.82 

23.36 

14  49  30.7 

28.5 

9.593 

45.88 

2  53.69 

15  54.45 

I  6.00 

2  33  17.53 

May    I 

2  34  12.62 

12.14 

+  15    7  44.6 

42.3 

9.545 

+45.27 

-3    1.44 

15  54.22 

1  6.07 

2  37  14.09 

2 

238    1.95 

1.45 

15  25  4.3.4 

41.0 

9.566 

44.63 

3    8.67 

15  53.99 

1  6.15 

2  41  10.64 

3 

241  51.81 

51.29 

15  43  26.9 

24.5 

9.587 

43.99 

3  15.37 

15  53.76 

1  6.23 

2  45    7.20 

4 

2  45  42.21 

41.67 

16    0  54.8 

52.3 

9.609 

43.33 

3  21.53 

15  53.54 

1  6.31 

2  49    3.75 

5 

2  49  33.16 

32.60 

16  18    6.7 

4.2 

9.633 

49.66 

3  27.14 

15  5.3.31 

1  6.39 

2  53    0.31 

6 

2  53  24.65 

24.08 

+16  34  62.3 

59.8 

9.657 

+41.97 

-3  32.20 

15  5,3.09 

1  6.47 

2.56  56.86 

7 

2  57  16.70 

16.12 

1651  41.3 

38.8 

9.681 

41.28 

3  36.70 

15  52.87 

1  6.55 

3    0  53.42 

8 

3    1    9.33 

8.73 

17    8    3.6 

1.1 

9  705 

40.57 

3  40.63 

15  52.05 

1  6.64 

3    4  49.97 

9 

3    5   2.53 

1.92 

17  24    8.7 

6.2 

9.799 

39.85 

3  43.99 

15  52.44 

1  6.72 

3    8  46.53 

10 

3    8  56.32 

55.70 

17  39  56.4 

53.9 

9.753 

39.11 

3  46.76 

15  52.23 

1  6.80 

3  12  43.08 

11 

3  12  50.70 

50.07 

+17  55  26.4 

23.9 

9.777 

+38.38 

-3  48.94 

15  52.01 

1  6.89 

3  16  39.64 

12 

3  16  45.66 

45.03 

18  10  38.5 

36.1 

9.809 

37.63 

3  50.54 

15  51.80 

1  6.97 

3  20  36.19 

13 

3  20  41.21 

40.57 

18  25  32.3 

30.0 

9.897 

36.87 

3  51.54 

15  51.59 

1  7.05 

3  24  32.75 

14 

3  24  37.35 

36.71 

18  40    7.6 

5.4 

9.859 

36.08 

3  51.95 

15  51.39 

1  7.13 

3  28  29.30 

15 

3  28  34.09 

33.45 

18  54  24.1 

21.9 

.    9.877 

35.30 

3  51.77 

1551.18 

1  7.21 

3  32  25.86 

16 

3  32  31.42 

30.78 

+19    8  21.6 

19.4 

9.901 

+34.60 

-3  50.99 

15  50.98 

1  7.29 

3  36  22.41 

17 

3  36  29.33 

28.69 

+19  21  59.7 

57.5 

9.925 

+33.68 

-3  49.63 

15  50.78 

1  7.37 

3  40  18.97 

NOTB.^For  mean  time  Interval  of  semidiameter  passing  ineridian,  subtract  0".18  fh>m  the  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Dale. 

Apparent  Bight 
Ascension. 

Apparent 
Declination. 

Honrly 
Motion. 

Eqoation 
of  Time 

for 
Am>arent 

Semi, 
diameter 

A^^ent 

Sidereal 
Time  of 
Semid. 
Pasainir 
Meridf 

Sidereal 
Time 

of 
Mean 
Koon. 

Mean  Noon. 

App. 
Noon. 

28.69 

Mean  Koon. 

App. 

Right 
A  seen. 

DecU- 
nation. 

May  17 

h    m     8 
3  36  29.33 

+  19  21' 59.7 

57.5 

8 

9.99S 

// 
433.68 

m     8 
-3  40.63 

15  5o!78 

m     8 
1  7.37 

h   m     8 
3  40  18.97 

Id 

3  40  27.82 

27.18 

19  351 8. iJ 

16.1 

9.949 

32.86 

3  47.70 

15  50.59 

1  7.45 

3  44  15.52 

19 

3  44  26.87 

26.24 

19  48  16.8 

14.9 

9.972 

32.02 

3  45.21 

15  50.40 

1  7.53 

3  48  12.08 

20 

3*48  26.48 

25.86 

20    0  55.4 

53.5 

9.995 

31.18 

3  42.16 

15  50.21 

1  7.61 

3  52   8.63  1 

21 

3  52  26.64 

26.04 

20  13  13.5 

11.6 

10.018 

30.32 

3  38.55 

15  50.03 

1  7.69 

3  56    5.19 

22 

3  56  27.34 

26.74 

+20  25  10.8 

9.0 

10.041 

+29.45 

-3  34.41 

15  49.85 

1  7.76 

4    0    1.74 

23 

4    0  28.57 

27.98 

20  36  47.2 

45.5 

10.063 

28.57 

3  29.74 

15  49.68 

1  7.83 

4    3  58.30 

24 

4    4  30.31 

29.73 

20  48    2.5 

0.9 

10.083 

27.69 

3  24.56 

15  49.52 

1  7.90 

4    7  54.86 

25 

4    8  32.56 

31.99 

20  58  56.4 

54.9 

10.104 

26.79 

3  18.87 

15  49.36 

1  7.97 

4  1151.42 

26 

4  12  35.28 

34.73 

21    9  28.5 

27.1 

10.133 

25.88 

3  12.70 

15  49.20 

1  8.04 

4  15  47.97 

27 

4  16  38.47 

37.94 

+21  19  38.7 

37.4 

10.142 

+24.96 

-3    6.06 

15  49.04 

1  8.11 

4  19  44.5:) 

28 

4  20  42.12 

41.61 

21  29  26.8 

25.6 

10.161 

24.04 

2  58.97 

15  48.89 

1  8.18 

4  23  41.08 

29 

4  24  46.21 

45.72 

21  38  52.6 

51.5 

10.179 

23.10 

2  51.44 

15  48.75 

1  8.24 

4  27  37.64 

30 

4  28  50.72 

50.25 

21  47  55.8 

54.8 

10.197 

'22.16 

2  43.48 

15  48.61 

1  8.30 

4  31  34.19 

31 

4  32  55.64 

55.19 

21  56  36.3 

35.4 

10.213 

21.20 

2  35.11 

15  48.47 

1  8.36 

4  35  30.75 

June   1 

4  37    0.96 

0.54 

+22    4  53.8 

53.0 

10.329 

+20.25 

-2  26.35 

15  48,34 

1  8.42 

4  39  27.31 

2 

4  41    6.67 

6.28 

22  12  48.2 

47.5 

10.245 

19.28 

2  17.20 

15  48.21 

1  8.48 

.4  43  23.87 

3 

4  45  12.75 

12.39 

22  20  19.4 

18.8 

10.261 

18.31 

2    7.68 

15  48.09 

1  8.53 

4  47  20.42 

4 

4  49  19.18 

18.85 

22  27  27.2 

26.6 

10.276 

17.33 

1  57.81 

15  47.96 

1  8.58 

4  51  16.98 

5 

4  53  25.95 

25.65 

22  34  11.3 

10.8 

10.289 

16.35 

1  47.59 

15  47.84 

1  8.63 

4  55  13.53 

6 

4  57  33.05 

32.78 

+22  40  31.8 

31.4 

10.302 

+15.36 

-1  37.05 

15  47.72 

1  8.67 

4  59  10.09 

7 

5    1  40.46 

40.22 

22  46  28.5 

28.2 

10.315 

14.36 

1  26.20 

15  47.61 

1  8.71 

5    3    6.65 

8 

5    5  48.16 

47.95 

22  52    1.2 

0.9 

10.397 

13.36 

1  15.06 

15  47.50 

1  8.75 

5    7    3.21 

9 

5    9  56.15 

55.97 

22  57    9.8 

9.6 

10.338 

12.36 

1    3.63 

15  47.39 

1  8.79 

5  10  59.76 

10 

5  14    4.39 

4.25 

23    1  54.3 

54.1 

10.348 

11.35 

0  51.94 

15  47.29 

1  8.83 

5  14  56.32 

11 

5  18  12.88 

12.77 

+23    6  14.5 

14.4 

10.358 

+10.33 

-0  40.00 

15  47.19 

1  8.86 

5  18  52.87 

12 

5  22  21.59 

21.51 

23  10  10.3 

10.3 

10.367 

9.31 

0  27.85 

15  47,09 

1  8.88 

5  22  49.43  1 

13 

5  26  30.50 

30.46 

23  1341.7 

41.7 

10.375 

8.29 

0  15.49 

15  47.00 

1  8.90 

5  26  45.99 

14 

5  30  39.60 

39.60 

23  16  48.5 

48.5 

10.389 

7.27 

-0    2.95 

15  46.91 

1  8.92 

5  30  42.55 

15 

5 .34  48.85 

48.88 

2:1  19  30.8 

30.8 

10.388 

6.25 

+0    9.75 

15  46.83 

1  8.94 

5  34  39.10 

16 

5  38  58.24 

58.30 

+23  21  48.5 

48.5 

10.393 

+  5.22 

+0  22.59 

15  46.76 

1  8.96 

5  38  35.66 

17 

5  43    7.74 

7.84 

23  23  41.5 

41.5 

10.397 

4.19 

0  .35.53 

15  46.69 

1  8.97 

5  42  32.22 

18 

5  47  17.31 

17.45 

23  25    9.7 

9.7 

10.399 

3.16 

0  48.55 

15  40.62 

1  8.^ 

5  46  28.78 

19 

5  51  26.94 

27.12 

23  26  13.1 

13.1 

10.401 

2.13 

1     1.62 

15  46.56 

1  8.98 

5  50  25.33 

20 

5  55  36.60 

36.82 

23  26  51.8 

51.8 

10.409 

1.10 

1  14.72 

15  46.50 

1  8.98 

5  54  21.89 

21 

5  59  46.26 

46.52 

+23  27    5.7 

5.7 

10.409 

+  0.06 

+1  27.82 

15  46.44 

1  8.98 

5  58  18.45 

22 

6    3  55.89 

56.19 

23  26  54.8 

54.8 

10.400 

-0.97 

140.89 

15  46.39 

1  8.97 

6    2  15.01 

23 

6    8    5.47 

5.80 

23  26  19.1 

19.0 

10.397 

2.00 

1  53.92 

15  46.35 

1  8.96 

6    6  11.5<i 

24 

6  12  14.95 

15.32 

23  25  18.6 

18.4 

10.393 

3.04 

2    6.86 

15  46.31 

1  8.95 

6  10    8.12 

25 

6  16  24.33 

24.73 

23  23  53.3 

53.1 

10.388 

4.07 

2  19.68 

15  46.28 

1  8.94 

6  14    4.67 

26 

6  20  33.57 

34.01 

+23  22    3.4 

3.1 

10.382 

-5.10 

+2  32.36 

15  46.25 

1  8.92 

6  18    1.23* 

27 

6  24  42.65 

43.13 

23  19  48.8 

48.5 

10.374 

6.12 

2  44.88 

15  46.23 

1  8.90 

6  21  57.79 

28 

6  28  51.54 

52.06 

2:i  17    9.6 

9.3 

10.366 

7.15 

2  57.-22 

15  46.21 

1  8.87 

6  25  54.35 

29 

6  33    0.23 

0.78 

23  14    5.9 

5.5 

10.357 

8.17 

3    9.35 

15  46.19 

1  8.84 

6  29  50.90  ; 

30 

6  37    8.69 

9.27 

23  10  37.8 

37.3 

10.347 

9.19 

3  2J.25 

15  46.18 

1  8.81 

6  33  47.46 

31 

6  41  16.89 

17.51 

+23    6  45.3 

44.7 

10.336 

-10.20 

+3  32.90 

15  46.17 

1  8.78 

6  37  44.02 

32 

6  45  24.82 

25.47 

+23    2  28.0 

27.9 

10.324  i  -11.20 

+3  44.27 

15  46.17 

1  8.74 

6  41  40.58 

KoTK.— For  mean  time  interval  of  semidiameter  passing  meridian,  sabtract  OMO  from  the  aldereal  intervaL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
DeoOnation. 

Honrly 
Motion. 

Equation 

ofTimo 

for 

Semi, 
diameter 

SideitMl 
Time  of 
Semid. 
Pasaing 
Mend. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Asoen. 

DecU. 
nation. 

II 
-10.90 

July    1 

li    m     8 
6  41  16.89 

8 

17.51 

O         /        // 

+23    6  45.3 

44.7 

8 

10.336 

m     8 
+3  32.90 

15  46.17 

m    8 
18.78 

h   m     8 
6  37  44.02 

2 

6  45  24.82 

25.47 

23   2  28.6 

27.9 

10.394 

11.90 

3  44.27 

15  46.17 

1  8.74 

6  41  40.58 

3 

6  49  32.46 

33.14 

22  57  47.7 

46.9 

10.319 

19.90 

3  55.36 

15  46.17 

18.70 

6  45  37.13 

t            4 

6  53  39.80 

40.51 

22  52  42.8 

41.9 

10.399 

13.90 

4    6.14 

15  46.18 

1  8.66 

6  49  33.69 

5 

6  57  46.82 

47.56 

22  47  14.1 

13.1 

10.983 

14.19 

4  16.61 

15  46.19 

1  8.62 

6  53  .30.24 

6 

7    I  53.50 

54.26 

+22  4121.6 

20.5 

10.971 

-15.17 

+4  26.73 

15  46.20 

1  8.57 

6  5726.80 

7 

7    5  59.82 

60.60 

22  35    5.4 

4.2 

10.956 

16.16 

4  36.49 

15  46.22 

18.52 

7    1  23.36 

8 

7  10    5.77 

6.58 

22  28  25.8 

24.5 

10.941 

17.14 

4  45.88 

15  46.24 

18.47 

7    5  19.92 

9 

7  14  11.35 

12.18 

22  21  22.8 

21.4 

10.994 

18.11 

4  54.90 

15  46.26 

18.41 

7    9  16.47 

10 

7  18  10.53 

17.39 

22  (3  56.8 

55.3 

10.907 

19.07 

5    3.53 

15  46.29 

18.35 

7  13  13.03 

11 

72221.31 

22.19 

+22    6    7.8 

6.1 

10.190 

-90.09 

+5  11.75 

15  46.32 

18.29 

7  17   9.59 

12 

7  26  25.66 

26.56 

21  57  55.9 

54.1 

10.172 

90.97 

'    5  19.54 

15  46.35 

1  8.23 

7  21    6.15 

13 

7  30  29.56 

30.48 

21  49.21.4 

19.5 

10.153 

91.91 

5  26.89 

15  46.39 

1  8.16 

7  25    2.70 

14 

7  34  33.02 

33.95 

21  40  24.5 

22.5 

10  134 

99.84 

5  33.79 

15  46.43 

1  8.09 

7  28  59.26 

15 

7  38  36.01 

36.96 

21  31    5.4 

3.2 

10.115 

93.75 

5  40.21 

15  46.48 

18.02 

7  32  55.82 

16 

7  42  38.51 

39.48 

+21  21  24.3 

22.0 

10.095 

-94.66 

+5  46.15 

15  46.53 

1  7.95 

7  36  52.38 

17 

7  46  40.51 

41.50 

21  II  21.4 

19.0 

i  0.073 

95.57 

5  51.60 

15  46.59 

17.88 

7  40  48.93 

18 

7  50  42.01 

43.00 

21    0  57.0 

54.4 

10.051 

96.46 

5  56.54 

15  46.65 

1  7.80 

7  44  45.49 

19 

7  54  42.98 

43.98 

2?)  50  11.2 

8.5 

10.099 

97.35 

6   0.95 

15  46.71 

1  7.72 

7  48  42.04 

20 

7  58  43.40 

44.41 

20  39    4.3 

1.5 

10.006 

98.99 

6    4.82 

15  46.79 

17.64 

7  52  38.00 

21 

8    2  43.26 

44.28 

+20  27  36.5 

33.6 

9.989 

-99.08 

+6    8.13 

15  46.87 

1  7.56 

7  56  35.15 

22 

8    6  42  55 

43.58 

20  15  48.1 

45.1 

9.958 

99.93 

6  10.86 

15  46.95 

1  7.48 

8    0  31.71 

23 

8  1041.26 

42.30 

20    3  39.3 

36.2 

9.934 

30.78 

6  13.01 

15  47.04 

1  7.40 

8    4  28.26 

24 

8  14  .39.39 

40.42 

19  51  10.5 

7.3 

9.910 

31.61 

6  14.58 

15  47.14 

17.32 

8   8  24.82 

25 

8  18  36.91 

37.94 

19  38  21.9 

18.6 

9.885 1     39.43 

6  15.55 

15  47.24 

1  7.23 

8  12  21.37 

26 

8  22  33.82 

34.85 

+  19  25  13.7 

10.3 

9.859    -33.94 

+6  15.90 

15  47.34 

1  7.15 

8  16  17.93 

27 

8  26  30.12 

31.15 

19  11  46.2 

42.7 

9.833 

34.04 

6  15.64 

15  47.45 

17.06 

8  20  14.48 

28 

8  30  25.81 

26.84 

18  57  59.7 

56.1 

9807 

34.83 

6  14.77 

15  47.57 

1  6.98 

8  24  11.04 

29 

8  34  20.88 

21.90 

18  43  54.5 

50.8 

9.781 

35.60 

6  13.28 

15  47.69 

1  6.89 

8  28    7.59 

30 

8  38  15.33 

16.34 

18  29  30.8 

27.1 

9.755 

36.36 

6  11.17 

15  47.81 

16.81 

8  32    4.15 

31 

8  42   9.15 

10.15 

+18  14  48.9 

45.1 

9.799 

-37.19 

+6    8.43 

15  47.94 

16.72 

8  36    0.71 

Aug.    1 

8  46   2.35 

3.34 

17  59  49.1 

45.3 

9.704 

37.86 

6    5.08 

15  48.07 

1  6.64 

8  39  57.27 

2 

8  49  54.94 

55.92 

17  44  31.7 

27.8 

9.679 

38.58 

6    1.11 

15  48.20 

1  6.55 

8  43  53.82 

3 

8  53  46.92 

47.89 

17  28  57.0 

5.3.1 

9.654 

39.99 

5.56.53 

15  48.33 

1  6.47 

8  47  50..38 

4 

8  57  38.29 

39.24 

17  13    5.3 

1.4 

9.629 

40.00 

5  51.34 

15  48.47 

1  6.38 

8  51  46.93 

5 

9    1  29.07 

30.00 

+  16  56  56.8 

52.9 

9.604 

-40.70 

+6  45.56 

15  48.61 

16.30 

8  55  43.49 

6 

9    5  19.26 

20.17 

16  40  31.9 

28.0 

9.579 

41.37 

5  39.19 

15  48.75 

1  6.21 

8  59  40.04 

7 

9    9    8.86 

9.75 

16  23  50.8 

46.9 

9.555 

49.04 

5  32.24 

15  48.89 

1  6.12 

9    3  36.60 

8 

9  12  57.89 

58.76 

16    6.53.8 

49.9 

9.531 

49.70 

5  24.71 

15  49.04 

1  6.03 

9    7  33.15 

9 

9  16  46.35 

47.19 

15  49  41.2 

37.3 

9.508 

43.34 

5  16.62 

15  49.19 

1  5.95 

9  11  29.70 

10 

9  20  34.25 

35.06 

+  15  32  13.2 

9.4 

9.485  1  -43.97 

+5    7.97 

15  49.34 

1  5.86 

9  15  26.25 

11 

9  24  21.60 

22.38 

15  14  30.3 

26.5 

9.469 

44.59 

4  58.77 

15  49.50 

1  5.78 

9  19  22.81 

12 

9  28    8.41 

9.16 

14  56  32.7 

29.0 

9.439 

45.90 

4  49.02 

15  49.66 

1  5.70 

9  2:i  19.36 

13 

9  31  54.68 

55.40 

14  38  20.6 

17.0 

9.417 

45.79 

4  38.73 

15  49.83 

1  5.62 

9  27  15.92 

14 

9  35  40.43 

41.12 

14  19  54.5 

51.0 

9.395 

46.37 

4  27.92 

15  50.00 

1  5.54 

9  31  12.47 

15 

9  39  25.65 

26.31 

+14    1  14.7 

11.3 

9.373 

-46.94 

+4  16.59 

15  50.17 

1  5.46 

9  35   9.03 

16 

9  43  10.34 

10.97    +13  42  21.5 

18.2 

9.351 

-47.50 

+4    4.74 

15  50.35 

1  5.39 

9  39    5.58 

NoTB,— For  moan  time  interral  of  aemidlameter  passing  meridian,  anbtraot  0M9  from  the  sidereal  interral. 
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SOLAR  BPHEMEEIS,  1887. 


FOE  WASHINGTON  MKAN  AND  APPARENT  NOON. 

Date. 

Apparent  Bight 
Ascension. 

Apparent 
Declination. 

Honrly 
Motien. 

Eqnation 

of  Time 

for 

Semi, 
diameter 

Sidereal 
Time  of 
Semid. 
Paaaing 
Merid. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

DecU- 
nation. 

Aug.  16 

h    m     8 
9  43  10.34 

10.97 

O         1       II 

+  13  42  21.5 

// 
18.2 

a 
9.351 

II 
-47.50 

m     8 
+4    4.74 

I5  50;35 

m    8 
1  5.39 

h  m     8 
9  39    5.58 

17 

9  46  54.53 

55.13 

13  23  15.1 

11.9 

9.330 

48.03 

3  52.38 

15  50.53 

1  5.31 

9  43    2.14 

18 

9  50  38.22 

38.78 

13    3  55.9 

52.9 

9.309 

48.56 

3  39.51 

15  50.72 

1  5.24 

9  46  58.69 

19 

9  54  21.41 

21.94 

12  44  24.2 

21.3 

9.S68 

49.08 

3  26.15 

15  50.91 

1  5.17 

9  50  55.24 

20 

9  58    4.12 

4.61 

12  24  40.4 

37.7 

9.268 

49.58 

3  12.30 

1551.10 

1  5.10 

9  54  51.79 

21 

10    1  46.35 

46.80 

+  12    4  44.8 

42.3 

9.249 

-50.06 

+2  57.97 

1551.30 

1  5.03 

9  58  48.35 

^i 

10    5  28.10 

28.52 

1 1  44  37.7 

35.4 

9.230 

50.53 

2  43.17 

15  51.51 

1  4.96 

10    2  44.90 

23 

10    9    9.39 

9.77 

11  24  19.5 

17.4 

9.211 

50.99 

2  27.92 

15  51.72 

1  4.89 

10    64146 

24 

10  12  50.23 

50.57 

11    3  50.5 

48.6 

9.193 

51.43 

2  12.21 

15  51.94 

1  A.m 

10  10  38.01 

25 

10  16  30.64 

30.94 

10  43  11.0 

9.3 

9.175 

51.86 

1  56.07 

15  52.16 

1  4.77 

10  14  34.56 

26 

10  20  10.63 

10.89 

+10  22  21.3 

19.8 

9.157 

-62.28 

+139.50 

15  52.38 

1  4.71 

10  1831.11 

27 

10  23  50.20 

50.42 

10    1  21.8 

20.5 

9.141 

52.68 

1  22.51 

15  52.60 

1  4.65 

10  22  27.67 

28 

10  27  29.39 

29.56 

9  40  12.8 

11.8 

9.125 

53.07 

1    5.14 

15  52.82 

1  4.60 

10  26  24.22 

29 

10  31    8.19 

8.32 

9  18  54.7 

53.9 

9.110 

53.45 

0  47.40 

15  53.04 

1  4.55 

10  30  20.78 

30 

10  34  46.64 

46.72 

8  57  27.7 

27.2 

9095 

53.81 

0  29.31 

15  53.27 

1  4.50 

10  34  17.33 

31 

10  38  24.75 

24.78 

+8  35  52  J 

51.9 

9.081 

-54.15 

+0  10.87 

15  53.50 

1  4.45 

10  38  13.89 

Sept.  1 

10  42    2.54 

2.52 

8  14    8.3 

8.3 

9.068 

54.49 

-0    7.89 

15  53.73 

1  4.41 

10  42  10.44 

2 

10  45  40.03 

39.97 

7  52  10.5 

•  16.8 

9.057 

54.82 

0  26.95 

15  53.96 

1  4.37 

10  46    6.99 

3 

10  49  17.25 

17.14 

7  30  17.1 

17.7 

9.046 

55.12 

0  46.28 

15  54.20 

1  4.33 

10  50    3.54 

4 

10  52  54.21 

54.05 

7    8  10.5 

11.4 

9.036 

55.42 

1    5.86 

15  54.43 

1  4.29 

10  54    0.09 

5 

10  56  30.93 

30.72 

+6  45  56.8 

58.0 

9.036 

-55.71 

-1  25.68 

15  54.67 

1  4.25 

10  57  56.64 

6 

11    0    7.44 

7.18 

6  23  36.4 

37.9 

9.0  J  7 

55.99 

1  45.72 

15  54.91 

1  4.22 

1 1    1  53.20 

7 

11    3  43.76 

43.45 

6    1    9.7 

11.5 

9.009 

56.24 

2    5.95 

15  55.15 

I  4.19 

11    5  49.75 

8 

11    7  19.91 

19.55 

5  38  36.8 

39.0 

9.003 

56.49 

2  26.36 

15  55.39 

1  4.17 

11    9  46.30 

9 

11  10  55.91 

55.49 

5  15  58.2 

60.7 

8997 

56.72 

2  46.91 

15  55.63 

1  4.14 

11  13  42.85 

10 

11  14  31.77 

31.30 

+4  53  14.1 

16.9 

8.992 

-56.93 

-3    7.58 

15  55.87 

1  4.12 

11  17  39.40 

11 

11  18    7.53 

7.01 

4  30  25.0 

28.2 

8.988 

57.13 

3  28.37 

15  56.12 

1  4.10 

1121  35.95 

12 

11  21  43.19 

42.62 

4    7  31.0 

34.5 

8.984 

57.31 

3  49.26 

15  56.37 

1  4.08 

11  25  32.50 

13 

1 1  25  18.77 

18.15 

3  44  32.6 

36.4 

8.983 

57.50 

4  10.22 

15  56.62 

1  4.07 

1 1  29  29.05 

14 

1 1  28  54.29 

53.62 

3  21  30.1 

34.3 

8.980 

57.68 

4  31.25 

15  56.88 

1  4.06 

1133  25.61 

15 

1 1  32  29.77 

29.05 

+2  58  23.8 

28.4 

8.978 

-57.83 

-4  52.32 

15  57.14 

1  4.05 

1137  22.16 

16 

1 1  36    5.22 

4.45 

2  35  14.0 

19.0 

8.977 

57.96 

5  13.42 

15  57.40 

1  4.05 

11  41  18.72 

17 

1 1  39  40.66 

39.83 

2  12    1.2 

6.5 

8.977 

58.09 

5  34.52 

15  57.66 

1  4.05 

11  45  15.27 

18 

ri  43  16.10 

15.22 

1  48  45.6 

51.2 

8.978 

58.20 

5  55.62 

15  57.92 

1  4.06 

11  49  11.82 

19 

11  46  51.57 

50.64 

1  25  27.7 

33.7 

8.979 

58.29 

6  16.70 

15  58.19 

1  4.06 

1 1  53    8.37 

20 

1 1  50  27.09 

26.11 

+  1    2    7.7 

14.1 

8.981 

-68.36 

-6  37.74 

15  58.46 

1  4.07 

1157    4.92 

21 

1 1  54    2.66 

1.62 

0  38  46.1 

52.8 

8.984 

58.43 

6  58.72 

15  58.73 

I  4.08 

12    I     1.47 

22 

11  57  38.29 

37.20 

+0  15  23.2 

30.2 

8.987 

58.48 

7  19.63 

15  59.00 

1  4.09 

12    4  58.03 

23 

12    1  14.02 

12.88 

-0    7  60.6 

53.2 

8.991 

58  50 

7  40.45 

15  59.28 

1  4.11 

12    8  54.58 

24 

12    4  49.86 

48.67 

0  31  25.0 

17.3 

8.996 

58.62 

8    1.16 

15  59.56 

I  4.13 

12  1251.14 

25 

12    8  25.84 

24.59 

-0  54  49.7 

41.6 

9.002 

-58.53 

-8  21.73 

15  59.84 

1  4,16 

12  16  47.69 

26 

12  12    1.96 

0.66 

1  18  14.3 

5.8 

9.009 

58.52 

8  42.16 

16    0.12 

1  4.19 

12  20  44.24 

27 

12  15  38.26 

36.91 

1  41  38.4 

29.6 

9.017 

58.49 

9    2.41 

16    0.40 

I  4.22 

12  24  40.79 

28 

12  19  14.75 

13.35 

2    4  61.8 

52.7 

9.096 

68.45 

9  22.45 

16    0.68 

1  4.25 

12  28  37.34 

29 

12  22  51.47 

50.01 

2  28  24.0 

14.6 

9.035 

68.40 

9  42.28 

16   0.96 

1  4.29 

12  32  33.89 

30 

12  26  28.43 

26.92 

-2  5144.7 

35.0 

9.045 

-58.32 

-10    1.89 

16    1.24 

1  4.33 

12  36  30.45 

31 

12  30    5.65 

4.09 

-3  14  63.6 

53.6 

9.057 

-58.24 

-10  21.22 

16    1.52 

1  4.37 

12  40  27.00 

NOTB.~For  mean  time  inteiral  of  Bemldiameter  passing  meridian,  sabtract  O'.IS  from  the  sidereal  intervaL 
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FOE  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Dat«. 

Apparent  Bight 
Ascenaioii. 

Apparent 

Honrly 
Motion. 

Sanation 

of  Time 

for 

Semi, 
diameter 

Sidereal 
lime  of 

Semid. 
Passing 

Meridf 

Sidereal 
Time 

of 
Mean 
Noon. 

* 
Mean  Koon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Bight 
Asoen. 

DecU. 
nation. 

Oct.     I 

h    m     8 
12  30    5.65 

8 

4.09 

-  3  14  63.6 

/I 
53.6 

8 

0.057 

-68.94 

m     8 
-10  21.22 

16    L52 

m    8 
1  4.37 

h   m     8 
12  40  27.00 

2 

12  33  43.16 

41.55 

3  38  20.3 

1 0.0 

9.070 

58.15 

10  40.25 

16    1.80 

1  4.41 

12  44  23.55 

3 

12  37  20.90 

19.33 

4    1  34.6 

24.0 

9.083 

58.03 

10  58.97 

16    2.07 

1  4.46 

12  48  20.10 

4 

12  40  59.16 

57.45 

4  24  46.0 

35.1 

0.006 

57.91 

11  17.35 

16    2.35 

1  4.51 

12  52  16.66 

5 

12  44  37.70 

35.94 

4  47  54.3 

43.1 

9.114 

57.77 

11  35.37 

16    2.62 

1  4.57 

12  56  13.21 

6 

12  48  16.61 

14.81 

-  5  10  59.0 

47.6 

9.131 

-57.69 

-11  53.01 

16    2.90 

1  4.62 

13    0    9.76 

7 

12  51  55.93 

54.08 

5  33  59.9 

48.3 

0.148 

57.45 

12  10.24 

16    3.17 

1  4.68 

13    4    6.31 

8 

12  55  35.68 

33.78 

5  56  56.6 

44.7 

0.166 

57.96 

12  27.03 

16    3.45 

1  4.74 

13    8    2.86 

9 

12  59  15.89 

13.94 

6  19  48.8 

36.7 

9.185 

57.06 

12  43.38 

16    3.72 

1  4.81 

13  11  59.41 

10 

13    2  56.56 

54.57 

6  42  36.0 

23,7 

9.305 

5685 

12  59.26 

16    3.99 

I  4.87 

13  15  56.97 

11 

13    6  37.72 

35.69 

-  7    5  17.9 

5.4 

9.996 

-56.63 

-13  14.65 

16    4.26 

1  4.94 

13  19  52.52 

12 

13  10  19.39 

17.31 

7  27  54.1 

41.4 

9.948 

56.38 

13  29.53 

16    4.53 

1  5.01 

13  23  49.07 

13 

13  13  61.59 

59.47 

7  50  24.3 

11.4 

9.970 

56.19 

13  43.89 

16    4.81 

1  5.09 

13  27  45.63 

14 

13  17  44.33 

42.17 

8  12  48.1 

35.0 

9.993 

55.85 

13  57.71 

16    5.08 

1  5.17 

13  31  42.18 

15 

13  21  27.62 

25.42 

8  34  65.1 

51.9 

9.316 

56.55 

14  10.99 

16    5.35 

1  5.25 

13  35  33.73 

16 

13  25  11.47 

9.23 

-  8  57  14.8 

1.5 

9.340 

-65.94 

-14  23.69 

16    5.62 

1  5.33 

13  39  35.29 

17 

13  28  55.90 

53.62 

9  10  16.9 

3.5 

9.364 

54.99 

14  35.81 

16    5.90 

1  5.42 

13  43  31.84 

18 

13  32  40.93 

38.61 

9  40  70.9 

57.4 

9.389 

54.58 

14  47.33 

16    6.17 

1  .5.51 

13  47  28.39 

19 

13  36  26.57 

24.22 

10    2  56.5 

42.9 

9.415 

54.99 

14  58.25 

16   6.44 

1  5.60 

13  51  24.94 

20 

13  40  12.84 

10.45 

10  24  33.2 

19.5 

9.441 

53.65 

15    8.55 

16    6.71 

1  5.69 

13  55  21.50 

21 

13  43  59.73 

57.31 

-10  45  60.6 

46.9 

9.468 

-53.45 

-15  18.21 

16    6.99 

1  5.79 

13  59  18.05 

22 

13  47  47.27 

44.82 

11    7  18.4 

4.7 

9.495 

53.03 

15  27.23 

16    7.26 

1  5.89 

14    3  14.60 

23 

13  51  35.48 

33.00 

1128  26.1 

12.4 

9.593 

59.61 

15  35.59 

16    7.53 

1  5.99 

14    7  11.15 

24 

13  55  24.36 

21.85 

1 1  49  2:]S.2 

9.5 

9.551 

59.15 

15  43.27 

16    7.80 

1  6.09 

14  11    7.71 

25 

13  59  13.93 

11.39 

12    9  69.4 

55.7 

9.580 

51.69 

15  50.26 

16    8.08 

1  6.20 

14  15    4.26 

26 

14    3    4.21 

1.65 

-12  30  44.3 

30.6 

9.609 

-51.91 

-15  56.54 

16    8.35 

1  6.80 

14  19    0.82  j 

27 

14    6  55.21 

52.63 

12  50  67.5 

53.9 

9.639 

50.71 

16    2.11 

16    8.61 

1  6.41 

14  22  57.37  i 

28 

14  10  46.93 

44.33 

13  11  18.7 

5.2 

9.670 

50.90 

16    6.94 

16    8.87 

1  6.52 

14  26  53.92 

29 

14  14  39.40 

36.78 

13  31  17.4 

4.0 

9.709 

49.67 

16  11.03 

16    9.13 

1  6.63 

14  30  50.47 

30 

14  18  32.63 

29.99 

13  50  63.2 

49.9 

9.734 

49.13 

16  14.36 

16    9.38 

I  6.74 

14  34  47.03 

31 

14  22  26.64 

23.99 

-14  10  35.6 

22.4 

9.767 

-48.57 

-16  16.92 

16    9.63 

1  6.85 

14  38  43.58 

Nov.    I 

14  26  21.44 

18.78 

14  29  54.3 

41.3 

9.800 

47.98 

16  18.69 

16    9.88 

1  6.96 

14  42  40.14 

2 

14  30  17.04 

14.38 

14  48  59.1 

46.2 

9.834 

47.39 

16  19.65 

16  10.13 

1  7.08 

14  46  36.69 

3 

14  34  13.47 

10.79 

15    7  49.4 

36.6 

9.868 

46.78 

16  19.79 

16  10.37 

1  7.19 

14  50  33.25 

4 

14  38  10.72 

8.03 

15  26  24.9 

12.3 

9.903 

46.16 

16  19.10 

16  10.61 

I  7.31 

14  54  29.80 

5 

14  42    8.80 

6.10 

-15  44  45.2 

32.8 

9.938 

-45.51 

-16  17.58 

16  10.85 

1  7.43 

14  58  26.36 

6 

14  46    7.74 

5.04 

16    2  49.9 

37.7 

9.973 

44.86 

16  15.21 

16  11.08 

1  7.55 

15    2  22.91 

7 

14  50    7.53 

4.83 

16  20  38.5 

26.5 

10.009 

44.18 

1611.99 

16  11.31 

1  7.67 

15    6  19.47 

8 

14  54    8.18 

5.48 

16  37  70.8 

59.0 

10.045 

43.50 

16    7.90 

16  11.54 

I  7.79 

15  10  16.02 

9 

14  58    9.69 

6.99 

16  55  26.3 

14.7 

10.081 

49.79 

16    2.95 

16  11.77 

1  7.91 

15  14  12.58 

10 

15    2  12.07 

9.38 

-17  12  24.6 

13.4 

10.117 

-49.06 

-15  57.13 

16  11.99 

1  8.03 

15  18    9.13' 

11 

15    6  15.31 

12.63 

17  28  65.3 

54.4 

10.153 

41.39 

15  50.45 

16  12.21 

1  8.15 

15  22    5.69 

12 

15  10  19.42 

16.75 

17  45  27.8 

17.2 

10.189 

40.56 

15  42.91 

16  12.43 

1  8.27 

15  26    2.24 

13 

15  14  24.39 

21.73 

18    131.9 

21.6 

10.994 

39.78 

15  34.50 

16  12.64 

1  8.39 

15  29  58.80 

14 

15  18  30.22 

27.57 

18  17  17.3 

7.3 

10.960 

38.99 

15  25.24 

16  12.85 

1  8.51 

15  33  55.35 

15 

15  22  36.89 

.34.27 

-18  32  43.4 

33.7 

10.995 

-38.17 

-15  15.13 

16  13.06 

18.62 

15  37  51.91 

16 

15  26  44.41 

41.82 

-18  47  49.9 

40.5 

10.330 

-37.35 

-15    4.17 

16  13.27 

1  8.73 

15  41  48  46 

NoTBtf— For  mean  time  interval  of  aemidiameter  passing  meridian,  subtract  0".18  from  the  sidereal  interraL 


384 


SOLAR  EPHBMERIS,   1887. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Honrly 
Motion. 

Eqoatien 

of  Time 

for 

Semi, 
diameter 

Sideraal 
Time  of 
Semid. 
Pacing 
Merid- 

Sldenal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Asoen- 

DecU- 
nation. 

Nov.  16 

h    m     s 
15  26  44.41 

41.82 

O        1        II 

-18  47  49.9 

40.5 

s 
10.330 

-37.35 

m     8 
-15    4.17 

16  13/27 

m    8 
1    8.73 

h  m     8 
15  4148.46 

17 

15  30  52.77 

50.21 

19    2  36.3 

27.3 

10.365 

36.51 

14  52.37 

16  13.48 

1    8.85 

15  45  45.02 

18 

15  34  61.95 

59.42 

19  16  62.2 

53.5 

10.399 

35.64 

14  39.75 

16  13.68 

1    8.96 

15  49  41.57 

19 

15  39  11.95 

9.45 

19  30  67.3 

58.9 

10.433 

34.77 

14  26.32 

16  13.89 

1    9.08 

15  53  38.13 

80 

15  43  22.75 

20.28 

1944  51.1 

43.1 

10.467 

33.88 

14  12.08 

16  14.09 

1    9.19 

15  57  34.68 

21 

15  47  34.34 

31.90 

-19  58  13.3 

5.6 

10.500 

-33.96 

-13  57.05 

16  14.29 

1    9.30 

16    1  31.24 

22 

15  51  46.71 

44.31 

20  11  13.5 

6.2 

10.533 

33.04 

13  41.24 

16  14.49 

1    9.41 

16    5  27.79 

23 

15  55  59.85 

57.49 

20  23  51.4 

44.4 

10.563 

31.11 

13  24.66 

16  14.68 

1    9.52 

16   9  24.:» 

24 

16    0  13.75 

11.43 

20  36    6.6 

0.0 

10.594 

30.15 

13    7.32 

16  14.87 

1    9.63 

16  13  20.91 

25 

16    4  28.40 

26.13 

20  47  58.7 

52.5 

10.695 

99.19 

12  49.23 

16  15.05 

1    9.74 

16  17  17.47 

26 

16   8  43.78 

41.56 

-20  59  27.5 

21.6 

10.655 

-S8.91 

-12  30.41 

16  15.23 

1    9.85 

16  21  14.02  , 

27 

16  12  59.87 

57.70 

21  10  32.6 

27.1 

10.685 

27.91 

12  10.87 

16  15.40 

1    9.95 

16  25  10.58 

28 

16  17  16.67 

14.55 

21  21  13.7 

8.6 

10.714 

96.21 

1 1  50.63 

16  15.56 

1  10.04 

1629    7.13  1 

29 

16  21  34.17 

32.11 

21  31  30  5 

25.7 

10.743 

95.19 

1 1  29.69 

16  15.72 

1  10.14 

16  3:3    3.69 

30 

16  25  52.34 

50.34 

21  41  22.7 

18.3 

10.771 

94.16 

11    8.07 

16  15.88 

1  10.23 

16  37    0.24 

Pec.    1 

16  30  11.17 

9.23 

-21  50  50.0 

45.9 

10.798 

-93.19 

-10  45.80 

16  16.03 

1  10.32 

16  40  56.80 

2 

16  34  30.65 

28.77 

21  59  52.2 

48.4 

10.835 

92.06 

10  22.88 

16  16.18 

1  10.40 

16  44  53.-36 

3 

16  38  50.75 

48.94 

22   8  28.9 

25.4 

10.850 

90.99 

9  59.34 

16  16.32 

1  10.48 

16  48  49.92 

4 

16  43  11.46 

9.72 

22  16  40.0 

36.8 

10.875 

19.93 

9  35.18 

16  16.45 

1  10.56 

16  52  46.47 

5 

16  47  32.75 

31.08 

22  24  25.2 

22.3 

10.899 

18.84 

9  10.44 

16  16.58 

1  10.63 

16  56  43.03 

6 

16  51  54.61 

53.01 

-22  31  44.3 

41.7 

10.923 

-17.75 

-  8  45.13 

16  16.70 

1  10.70 

17    0  39.59 

7 

16  56  17.01 

15.49 

22  38  37.0 

34.7 

10.943 

16.65 

8  19.28 

16  16.81 

1  10.77 

17    4  36.15 

8 

17    0  39.92 

38.49 

22  45    3.1 

0.9 

10.964 

15.53 

7  52.93 

16  16.92 

1  10.84 

17    8  32.70 

9 

17    5    3.32 

1.97 

22  51    2.4 

0.4 

10.984 

14.41 

7  26.08 

16  17.03 

I  10.90 

17  12  29.26 

10 

J 

17    927.17 

25.89 

22  56  34.7 

33.0 

11.003 

13.98 

6  58.78 

16  17.14 

1  10.96 

17  16  25.81 

11 

17  13  51.43 

50.23 

-23    1  39.8 

38.4 

11.019 

-12.15 

-  6  31.07 

16  17.25 

1  11.01 

17  20  22.37 

12 

17  18  16.08 

14.97 

23    6  17.6 

16.4 

11.035 

11.01 

6    2.96 

16  17.35 

1  11.06 

17  24  18.93 

13 

172241.10 

40.07 

23  10  27.9 

20.9 

11.049 

9.86 

5  34.50 

16  17.45 

1  11.11 

17  28  15.49 

14 

17  27    6.43 

5.49 

23  14  10.5 

9.7 

11.061 

8.70 

5    5.71 

16  17.54 

1  11.15 
1  11.18 

17  32  12.04 

15 

17  31  32.05 

31.19 

23  17  25.3 

24.7 

11.073 

7.54 

4  36.64 

16  17.63 

17  36  aeo 

16 

17  35  57.91 

57.15 

-23  20  12. 1 

11.7 

11.063 

-  6.37 

-  4    7.33 

16  17.72 

i  11.21 

17  40    5.16 

17 

17  40  23.97 

23.30 

23  22  30.9 

30.6 

11.090 

5.90 

3  37.82 

16  17.80 

1  11.23 

17  44    1.72 

18 

17  44  50.21 

49.63 

23  24  21.7 

21.5 

11.096 

4.03 

3    8.12 

16  17.88 

1  11.25 

17  47  58.27  \ 

19 

17  49  16.58 

16.09 

23  25  44.3 

44.2 

11.101 

9.85 

2  38.30 

16  17.95 

1  11.27 

17  51  54.83 

20 

17  53  43.03 

42.63 

23  26  38.5 

38.5 

11.103 

1.67 

2   8.39 

16  18.02 

1  11.28 

17  55  51.39 

21 

17  58    9.55 

9.24 

-23  27    4.5 

4.5 

11.105 

-0.49 

-  1  38.43 

16  18.09 

I  11.29 

17  59  47.95 

22 

18    2  36.10 

35.89 

23  27    2.2 

2.2 

11.106 

+  0.69 

1    8.43 

16  18.15 

1  11.30    18    3  44.50  || 

23 

18    7    2.63 

2.51 

23  26  31.6 

31.6 

11.105 

1.87 

0  38.44 

16  18.21 

1  11.30 

18    7  41.06  1 

24 

18  1129.12 

29.09 

23  25  32.6 

32.6 

11.109 

3.05 

-  0    8.50 

16  18.26 

1  11.29 

18  11.37.62 

25 

18  15  55.53 

55.59 

23  24    5.3 

5.3 

11.098 

4.23 

+  0  21.36 

16  18.31 

1  11.28 

18  15  34.18 

26 

18  20  21.82 

21.98 

-23  22    9.9 

9.8 

11.093 

+  5.40 

+  051.11 

16  18.35 

1  11.27 

18  19  30.73 

27 

18  24  47.98 

48.23 

23  19  46.3 

46.1 

11.086 

6.57 

1  20.72 

16  18.37 

1  11.25 

18  23  27.29 

28 

18  29  13.96 

14.30 

23  16  54.5 

54.3 

11.078 

7.74 

1  50.15 

16  18.-39 

1  11.22 

18  27  2:185 

29 

18  33  39.74 

40.17 

23  13  34.7 

34.4 

11.070 

8.91 

2  19.39 

16  18.41 

1  11.19 

18  31  20.41 

30 

18  38    5.30 

5.82 

23    9  47.0 

46.6 

11.060 

10.07 

2  48.40 

16  18.43 

1  11.16 

18  35  16.96 

31 

18  42  30.60 

31.21 

-23    5  31.5 

31.0 

11.048 

+11.93 

+  3  17.15 

16  18.44 

1  11.13 

18  39  13.52 

32 

18  46  55.61 

56.30 

-23    0  48.3 

47.6 

11.036    +12.371 

+  3  45.62 

16  18.44 

1  11.09 

18  43  10.08 

NoTK.— For  mean  time  interval  of  semldiameter  passing  meridian,  subtract  0M9  from  the  sidereal  intervaL 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERp)IAN  OF  WASHINGTON. 

•  - 

Date. 

Mean  Time 

of 

Transit. 

Difltfor 
IHoor 

of 
Long. 

Right 

Asoenaion 

of 

Centre. 

Difllfor 
IHour 

of 
Long. 

Declination 

of 

Centre. 

Difffor 
iHour 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

(Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
Limba. 

Jan.    0 

h    m 
4  56.47 

m 
1.759 

h   m     a 
23  37  27.86 

a 
11.5.69 

O       /       // 

-  4  4228.8 

+589.9 

61.29 

/     // 
14  47.7 

54'  1 IJ 

s. 

1 

5  38.58 

1.756 

0  23  37.94 

115.49 

-  0  45   7.8 

609.4 

61.27 

14  50.4 

54  20.9 

1, 

s. 

2 

6  21.03 

1.787 

1  10   8.41 

117.39 

+  3  1631.3 

609.5 

61.78 

14  56.0 

54  41.8 

s. 

3 

7    4.66 

1.855 

1  57  50.02 

191.44 

7  14    0.2 

580.9 

62.84 

15    4.5 

55  13.3 

1, 

a 

4 

7  50  31 

1.955 

247  3.3.03 

197.47 

10  57  48.4 

533.1 

64.39 

15  15.8 

55  54.4 

s. 

5 

8  38.72 

3.063 

340    1.89 

135.14 

+  14  16  14.6 

+459.3 

66.30 

15  28.9 

56  42.6 

s. 

6 

9  30.37 

9.233 

4  35  46.25 

143.58 

10  55   9.7 

334.8 

68.34 

15  43.2 

57  35.1 

s. 

7 

10  25  32 

9.359 

5  34  48.55 

151.37 

18  38  52.0 

+177.9 

70.18 

15  57.2 

58  26.5 

1, 

s. 

8 

11  22.96 

9.449 

6  36  33.29 

156.84 

19  1244.8 

-  19.0 

71.45 

16    9.8 

59  12.7 

1, 

s. 

9 

12  22.10 

9.475 

7  39  47.78 

158.71 

1827  26.7 

-914.9 

71.89 

16  19.6 

59  48.8 

11. 

8. 

10 

13  21.23 

'9.443 

8  43    1.93 

156.88 

+162235.8 

-405.5 

71.49 

16  25.7 

60  11.0 

11. 

S. 

11 

14  19.06 

9.370 

9  44  57.54 

159.47 

13   751.8 

-560.9 

T0.47 

16  27.6 

60  17.9 

11. 

s. 

12 

15  I4.8S 

9.983 

10  44  52.56 

147.05 

9   0  29.7 

-667.9 

69.2:^ 

16  25.4 

60   9.9 

II. 

s. 

13 

16    8.64 

9.909 

114243.52 

149.31 

+  4  21  10.7 

-7S9.8 

68.11 

16  20.0 

59  50.0 

II. 

s. 

14 

17    0.75 

9.146 

123855.37 

139.96 

-  029  30.2 

-7»4  9 

67.31 

16  12.2 

59  21.4 

II. 

s. 

15 

17  51.87 

9.119 

13  34   7.44 

137.30 

-  5  12  59.9 

-685.9 

66.93 

16    3.3 

58  48.8 

II. 

s. 

«      16 

18  42.67 

9.118 

14  29   0.44 

137.29 

-  9  33  15.9 

-609.8 

66.91 

15  53.4 

5812.5 

II. 

s. 

17 

19  33.68 

9.135 

1524   6.13 

138.19 

-13  1640.3 

-609.4 

67.13 

15  43.8 

57  37.1 

II. 

s. 

18 

20  25.18 

9.156 

161940.88 

139.56 

-16  1 1  53.9 

—370.1 

67.39 

15  34.5 

57    3.0 

11. 

s. 

19 

21  17.08 

9.166 

17  15  40.28 

140.91 

-18  10  20.0 

-290.1 

67.48 

15  25.7 

56  30.7 

II. 

s. 

20 

22    8.99 

9.155 

181140.11 

139.57 

-19   6  47.5 

-69.0 

67.24 

15  17.4 

56    0.4 

II. 

s. 

21 

23    0.29 

9.115 

19   7    3.07 

137.13 

-19   0  24.2 

+  93.0 

66.58 

15    9  8 

55  32.3 

II. 

s. 

22 

23  50.33 

9  051 

20    1  10.12 

133.96 

-17  54  12.8 

934.5 

65.59 

15   2.7 

55    6.4 

II.  N.S.I  1 

24 

0  38.64 

1.973 

20  53  32.56 

198.53 

-1555  30.5 

355.0 

64.37 

14  56.6 

54  43.7 

1, 

N.S. 

25 

1  25.00 

1.899 

2143  58.73 

193.70 

-13  1325.3 

451.1 

63.14 

14  51.4 

54  24.7 

J- 

s. 

26 

2    9.54 

1899 

2232  35.20 

119.48 

-  958   2.7 

+591.8 

62.07 

14  47.6 

54  10.9 

s. 

27 

2  52.63 

1.779 

2319  43.94 

116.46 

-  6  19  12.6 

568.6 

61.32 

14  45.6 

54    3.6 

s. 

28 

3  34.80 

1.748 

0   5  58.03 

115.00 

-  226    1.2 

593.9 

60.99 

14  45.8 

54    4.1 

s. 

29 

4  16.75 

1.753 

0  5158.04 

115.33 

+  1  33   9.7 

598.7 

61.15 

14  48.4 

54  13.8 

1. 

s. 

30 

4  59.21 

1. 791 

13829.40 

117.KJ 

5  30  16.7 

583.4 

61.82 

14  53.8 

54  33.6 

^^ 

s. 

31 

5  42.99 

1.863 

22619.97 

191.93 

+  9  16  56.3 

+545.9 

63.00 

15    2.1 

55    3.9 

s. 

F.»b.    1 

6  28.87 

1.966 

3  16  17.08 

198.13 

12  43  35.4 

489.5 

64.63 

15  13.1 

55  44.6 

s. 

2 

7  17.55 

9.094 

4   9   2.28 

135.84 

153851.7 

388.9 

66.58 

15  26.7 

56  34.4 

1. 

s. 

3 

8    9.47 

9.933 

5   5   2.48 

144.91 

17  49  19.2 

958.0 

68.61 

15  42.1 

57  31.1 

s. 

4 

9    4.64 

9.360 

6   4  18.39 

151.89 

19   024  7 

+  91.7 

70.42 

15  58.3 

58  30.5 

s. 

5 

10    2.49 

9.451 

7   615.14 

157.95 

+  1858  58.9 

-109.9 

71.66 

16  13.9 

59  27.7 

I. 

s. 

6 

11     1.86 

9.486 

8  944.06 

159.34 

17  3718.1 

-305.6 

72.10 

16  27.1 

60  16.1 

1, 

N.S. 

7 

12    1.38 

9.465 

913  21.36 

158.15 

14  56  45.3 

-499.9 

71.77 

16  36.4 

60  50.3 

1, 

N.S. 

8 

12  59.85 

9.403 

10  15  55.76 

1.54.45 

11    9   5.7 

-637.6 

70.90 

16  40.5 

61    5.6 

I. 

S. 

9 

13  56.62 

9.398 

11  16  48.09 

149.90 

6  34   9.1 

-798.8 

69.86 

16  39.2 

61    0.4 

II. 

s. 

10 

14  51.63 

9.959 

121553.93 

145.75 

+  1  35  34.2 

-756.1 

68.89 

16  32.8 

60  37.0 

II. 

s. 

11 

15  45.20 

9.909 

1313  33.35 

149.76 

-  3  23  22.2 

-730.1 

68.22 

16  22.5 

59  59.3 

n. 

s. 

12 

16  37.84 

9.181 

14  10  16.96 

141.09 

-  8   221.8 

-658.1 

67.86 

16   9.8 

59  12.8 

II. 

s. 

13 

17  .30.03 

9.171 

15   6  33.75 

140.45 

-12   5   7.1 

-550.5 

67.73 

15  56.2 

58  22.6 

II. 

s. 

14 

18  22.09 

9.168    16   242.50 

140.97 

-15  19  25.0 

-417.4 

67.70 

15  42.7 

57  33.1 

II. 

s. 

25 
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AT  TRANSIT  OF  MOON'Q  CENTRE  OVER  THE  MERIDIAN  OP  WASHINGTON. 

Date. 

Mean  Time 

of 

TraDsit. 

Diff.lor 
IHour 

of 
Long. 

Right 

Ascension 

of 

Centre 

Dittfor 
1  Hour 

of 
Long. 

Geooentr'c 

DeclinaUon 

of 

Centre. 

DilT.for 
iHour 

of 
Long. 

Sid.  Time 
ofSemid. 
PwMiinK 
Meridian. 

Geoc«!ntric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

l^ 

It     m 

Ill 

h    in     H 

M 

O        /        II 

„ 

8 

/     II 

,     „ 

I'V).  M 

18  22.09 

3.168 

16    2  42.50 

140.97 

-15  19  25.0 

-417.4 

67.70 

15  42.7 

57  33.1 

11. 

s. 

15 

19  14.08 

9.169 

16.58  16.65 

139.93 

-17  36  52.9 

-268.0 

67..58 

15  30.1 

56  46.9 

11. 

s. 

16 

20    5.78 

9.143 

17  54  33.85 

138.80 

-18  52  52.1 

-111.5 

67.25 

15  19.0 

56    6.2 

II.N.S.II 

17 

20  56.80 

2.105 

18  49  45.03 

136.51 

-19   626.0 

+  49.6 

66.61 

15    9.5 

55  31.4 

II.  N 

-! 

18 

• 

21  46.67 

9.048 

19  43  59.26 

133.09 

-1820  12.0 

186.1 

65.69 

15    2.0 

55    3.5 

11.  N 

i 

19 

22  35.02 

1.979 

20  36   2.66 

198.93 

-16  39  50.4 

+319.4 

64.55 

14  55.3 

54  39.0 

11.  N 

*20 

23  21.65 

1.907 

2126  44.45 

194.56 

-14  13  15.2 

416.8 

63.35 

14  50.4 

54  20.9 

11.  N 

2*^ 

0    6.59 

1.840 

22  15  44.72 

190.56 

-11    9  36.4 

497.3 

62.27 

14  46.8 

54    7.7 

11.N.S.II 

23 

0  50.09 

1.788 

23   3  18.35 

117.41 

-  7  38  28.7 

554.9 

61.44 

14  44.6 

53  59.6 

s. 

24 

1  32.56 

1.755 

23  49  50.31 

115.47 

-  3  49  18.8 

587.6 

60.95 

14  43.8 

53  56.9 

s. 

25 

2  14.54 

1.747 

0 .35  52.77 

114.98 

+  0    8  49.2 

+599.9 

60.87 

14  44.8 

54    0.6 

1, 

s. 

26 

2  56.65 

1.766 

1  22   2.80 

116.19 

4    7  12.0 

589.0 

61.25 

14  47.7 

54  11.2 

I. 

s. 

27 

3  39.55 

1  814 

2   9   0.31 

118.96 

7  57   9.0 

556.9 

62.08 

14  52.8 

54  29.7 

I. 

s.' 

28 

4  23.92 

1.888 

2  57  25.98 

193  45 

1 1  29 ,37.2 

501.9 

63.34 

15    0.2 

54  57.2 

1. 

s. 

Mar.    1 

5  10.38 

1.988 

3  47  58.21 

199.44 

14  34  41.6 

419.5 

64.96 

15  10.3 

55  34.0 

I- 

s. 

2 

5  59.47 

9.104 

4  41    7.74 

136.47 

+17    1  14.5 

+308.9 

(W.77 

15  22.7 

56  19.8 

1, 

s. 

3 

6  51  42 

•9.294 

5  37  10.42 

143.71 

18  37    4.7 

+165.8 

68.57 

15  37.3 

57  13.5 

1. 

s. 

A 

7  46.14 

2331 

6  35  59.42 

150.11 

19  10   0.7 

-    5.6 

70.09 

15  53.4 

58  12.5 

1. 

s. 

5 

8  43.06 

2.405 

7  36  59.84 

154.55 

1830   6.1 

-196.9 

71.10 

16    9.8 

59  12.8 

1. 

s. 

6 

9  41.24 

2.435 

8  39  16.63 

156.24 

16  32  44.1 

-389.3 

74.48 

16  25.0 

60    8.5 

^- 

s. 

7 

10  .39.65 

9426 

9  4 1  47.58 

155.82 

+  13  21  25.3 

-569.9 

71.28 

16  37.2 

60  53.2 

1, 

s. 

8 

II  37.48 

9.391 

10  43  43.70 

153.68 

9    8  45.4 

-699.7 

70.74 

16  44.7 

61  20.8 

I. 

s. 

9 

12  34.33 

2.347 

1 1  44  40.24 

151.04 

+  4  14  58.4 

-764.5 

70.10 

16  46.4 

6127.1 

11. 

s. 

10 

13  30.17 

9.308 

12  44:16.33 

148.74 

-  0  55  24.0 

-775.6 

69.56 

1642.1 

61  11.2 

u. 

s. 

II 

14  25.23 

9.989 

13  43  45.77 

147  17 

-  5  57  26.1 

-727.3 

69.24 

16  32.4 

60  35.8 

II. 

s. 

12 

15  19.79 

2.966 

14  42  25.24 

146  19 

-1029   .3.7 

-695.6 

69.07 

16  19.0 

59  46.3 

n. 

s. 

13 

16  14.03 

9.953 

15  40  44.89 

145  39 

-14  13   6.6 

-489.8 

68.94 

16    3.5 

58  49.5 

II. 

s. 

14 

17    7.87 

9.932 

16  38  40..53 

144.17 

-16.58   5.5 

-339.6 

68.67 

15  47.3 

57  49.9 

II. 

s. 

15 

18     1.06 

9.197 

17  35  57.04 

149  05 

-1838   8.8 

-165.5 

68.17 

15  32.2 

56  54.5 

II. 

s.: 

16 

18  53.18 

9.143 

18  32   9  42 

138.81 

-19  1226.2 

-    5.5 

67.35 

15  18.7 

56    4.9 

II. 

S-! 

17 

19  43.81 

9.074 

19  26  52.42 

134.64 

-1844  11.8 

+144.3 

6<i.27 

15    7.3 

55  23.2 

11. 

1 

s. 

18 

20  32.67 

1.996 

20  19  48.08 

13001 

-17  19  34.2 

975.6 

65.00 

14  58.4 

54.50.3 

II. 

s.! 

19 

21   19.63 

1.918 

21  10  50.28 

125.09 

-15   629.4 

386.1 

63.71 

14  51.6 

54  25.6 

11. 

s. 

20 

22    4.82 

1.849 

22   0   5.63 

191 .03 

-12  1344.8 

473.8 

62.55 

14  47.1 

54    8.9 

II. 

s., 

21 

22  48.52 

1.796 

22  47  51.60 

117.89 

-  8  50  23.9 

539.1 

61.63 

14  44.4 

53  59.2 

11. 

8.1 

22 

23  31.17 

1.762 

23  34  33.67 

115.83 

-  5   5  28.4 

+581.7 

61.04 

14  43.5 

53  55.8 

11. 

s. 

24 

0  13.26 

1.750 

0  20  42.66 

115.14 

-  1    7  56.2 

602.1 

60.84 

14  44.2 

53  .58.2 

1. 

s.' 

25 

0  55.36 

1.763 

1    6  52.41 

115.91 

+  2.53  14.2 

600.0 

61.06 

14  46.3 

54    5.9 

s. 

26 

1  38.07 

1.800 

153  38.15 

118  15 

6  48,54.1 

674.4 

61.71 

14  49.9 

54  19.2 

1. 

s. 

27 

2  21.94 

1.860 

2  4134.54 

191.78 

10  29  33.2 

524.7 

62.74 

14  55.1 

54.38.3 

'• 

S.; 

i 

28 

3    7.52 

1.941 

3  31  13.27 

126.69 

+  13  45   8.5 

+448.8 

64.08 

15    2.0 

55    3.8 

1, 

S.' 

29 

3  55.22 

9.035 

4  22  59.38 

139.31 

16  25   3.0 

346.1 

65.63 

15  10.8 

55  36.1 

s. 

30 

4  45.25 

9.134 

5  17    6.49 

138.96 

18  18  18.3 

215.7 

67.19 

15  21.5 

56  15.3 

1. 

s. 

31 

5  37.59 

9.295 

6  1331.86 

143.70 

.19  14  16.4 

+  60.9 

68.58 

15  34.0 

57    1.3 

I.      N 

32 

6  31.87 

9.994 

7  1 1  54.07 

147.89 

+  19    3  59.7 

-114.1 

69.61 

15  48.0 

57  52.6 

I.      N 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Dnte. 

MeiuiTiine 

of 

Transit. 

Diir.for 
iHoar 

of 
Long. 

Right 

Asoenslou 

of 

Centre. 

Difffor 
iHoar 

of 
Long. 

Geocentric 

I>oclin.ition 

of 

Centre. 

Diff.for 
iHour 

of 
Long. 

Sid.  Time 
ofSemid. 
PaMing 
Meridian. 

Oeocentric 

Somi- 
diamoter. 

Bqoatorial 
Horizontal 
Parallax. 

S-Sfe! 

h    m 

m 

h    m     A 

8 

O       /       n 

„ 

8 

/       o 

/      /' 

Apr.    1 

6  31.87 

3.394 

7  1 1  54.07 

147.89 

+19   3  59.7 

-lU.l 

69.61 

15  48.0 

57  52.6 

I.      N. 

8 

7  27.48 

9.335 

8  1 1  :i6.:)r> 

150.33 

17  4158.6 

-996.9 

70.18 

16    2.7 

58  46.5 

I. 

3 

8  23.72 

9.347 

9  1 1  56.24 

151.08 

15   8   5.6 

-470  7 

70.31 

16  17.1 

59  39.3 

I. 

4 

9  19.99 

9.340 

10  12  18.22 

150.63 

1128  50.4 

-617.9 

70.14 

16  29.6 

60  25.5 

1. 

5 

10  15.97 

9.396 

11  12  2:loi 

149.77 

657  36.1 

-797.9 

69.87 

16  38.8 

60  59.3 

I. 

6 

11   11.65 

9.316 

12  12   9.60 

149.19 

+   1  53  49.2 

-781.0 

69.69 

16  43.2 

61  15.5 

I.      N. 

7 

12    7.21 

2.316 

13  11  48.95 

149.91 

-  3  19   3.4 

-772.9 

69.68 

16  42.0 

61  11.1 

11.  N.  S. 

8 

13    2.90 

9.39Q 

14  11  35  98 

149.75 

-  8  16  21.2 

-704.0 

69.84 

16  35.2 

60  46.1 

II.N.S. 

9 

13  58.82 

9.333 

15  11  36.76 

150  95 

-12  35  20.4 

-583.9 

69.96 

16  23.7 

60    3.8 

II.      S. 

10 

14  54.80 

9.396 

16  1141.40 

149.94 

-1558   6.4 

-495.9 

69.99 

16    9.0 

59    9.8 

II.      S. 

II 

15  50.38 

3.996 

17  1122.03 

148.16 

'18  13  29.2 

-949.6 

69.63 

15  52.8 

58  10.2 

11.      S. 

12 

16  44.90 

9.940 

18   9  58.85 

144.61 

-19  17  33.6 

-  71.8 

68.82 

15:16.6 

57  10.9 

II.  N.  S. 

13 

17  37.70 

9.157 

19   6  52.06 

139.61 

-19  1244.9 

+  93.0 

67.60 

15  21.8 

56  16.4 

II.  N. 

14 

18  28.32 

9.060 

20    1  33.59 

133.80 

-18   5  56.4 

937.1 

66.13 

15    9.1 

55  29.8 

II.  N. 

15 

19  16.57 

1.963 

20  53  53.44 

197.94 

-16   6  20.3 

3566 

64.60 

14  59.0 

54  52.8 

11.  N. 

16 

20    2.61 

1.876 

21  41^59.75 

199.76 

-13  23  48.0 

-M51.8 

63.19 

14  51.7 

54  25.7 

11.  N. 

17 

iO  46.79 

1.809 

22  32  14.68 

119.97 

-10    7  5.3.1 

593.9 

62.05 

14  47.0 

54    8.7 

11.  N. 

18 

21  29.65 

1.766 

23  19   9.62 

116.11 

-  6  27  34.0 

574.9 

61.28 

14  44.9 

54    0.7 

11.  N. 

19 

22  11.77 

1.749 

0   520.53 

115  06 

-  23125.7 

609.9 

60.94 

14  44.9 

54    0.9 

II.  N. 

20 

22  53.80 

1.758 

0  5125.56 

115.63 

+  1  31  59.6 

610.1 

61.04 

14  46.9 

54    8.1 

11.  N. 

21 

23  36.36 

1.793 

138   2.79 

117.73 

+  5  33  46.9 

+594.5 

61.59 

14  50.4 

54  21.1 

11.  N. 

23 

0  20.05 

1.859 

2  25  48.10 

191.36 

9  24  18.8 

553.6 

62.54 

14  55.3 

54  39.1 

1.      N. 

24 

I    5.40 

1.930 

3  15  12.65 

125.95 

12  53   6.4 

485.5 

63.80 

15    1,3 

55    1.2 

I.      N.  S. 

25 

1  52.77 

9.019 

4   6  39.16 

131.33 

15  48  54.0 

388.7 

65.24 

15    8.5 

55  27.4 

I.      N.S.i 

26 

2  42.32 

9.109 

5   0  17.13 

137.08 

18   0  12.2 

963.3 

66.69 

15  16.6 

55  57.3 

I.      N.S. 

27 

3  33.93 

9.188 

5  55  58.89 

141.51 

•»'19  16  13.5 

+113.0 

67.95 

15  25.7 

56  30.8 

I.      N. 

28 

4  27.17 

9.944 

6  5:n8.90 

144.87 

1928  16.7 

-54.9 

68.83 

15  35.8 

57    7.9 

1.      N. 

29 

5  21.42 

9.971 

7  51  :«.78 

146.49 

18  31  19.0 

-230.1 

69.27 

15  46.8 

57  48.1 

1.      N. 

30 

6  15  98 

9.979 

8  50  18.02 

146.56 

1625    1.6 

-399.2 

69.30 

15  58.2 

58  29.9 

I.      N. 

May    1 

7  10.36 

9.958 

948  46.28 

145.71 

13  14  22.6 

-549.5 

69.06 

16    9.4 

59  11.1 

I.      N. 

2 

8    4.36 

9.943 

104651.61 

144.78 

+  9   9  24.4 

-668.9 

68.80 

16  19.6 

59  48.5 

1.      N. 

3 

8  58.09 

9.938 

1 1  44  40.1H) 

144.51 

+  4  24  44.1 

-746.5 

68.68 

16  27.6 

60  17.9 

I.      N. 

4 

9  51.93 

9.953 

1242  36.48 

145.31 

-  0  41    7.7 

-773.8 

68.82 

16  32.2 

60  35.1 

1.      N. 

!             5 

10  46.30 

9.983 

1341    4.68 

147.18 

-  5  46  45,0 

-744.8 

69.24 

16  32.7 

60  36.9 

I.      N. 

6 

11  41.57 

9.393 

14  40  26.02 

149.69 

-10  29  23.4 

-659.1 

69.81 

16  28.6 

60  21.7 

I.      N. 

7 

12  37.76 

9.357 

1540  43.33 

15167 

-14  27  29.1 

-533.7 

70.32 

16  20.1 

59  50.4 

II.  N. 

8 

13  34.50 

9.366 

16  4133.86 

158.91 

-17  23  40.3 

-358.4 

70.48 

16    8.0 

59    6.0 

11.  N. 

9 

14  31.02 

9.336 

17  42  10.38 

150.41 

-19   7  28.9 

-165.3 

70.11 

15  53.7 

58  13.6 

II.  N. 

10 

15  26.30 

9.965 

18  4134.32 

146.12 

-19  36  33.8 

+  18.0 

69.13 

15  38.7 

57  18.4 

11.  N.     ' 

11 

16  19.49 

9.163 

19  38  47.62 

140.01 

-18  55  46.6 

183.1 

67.67 

15  24.3 

56  25.5 

11.  N.     I 

j 

12 

17  10.04 

9.049 

20  33  27.76 

133.14 

-17  14  42.2 

+318.6 

65.98 

15  11.5 

55  38.6 

II.  N. 

13 

17  57.89 

1.940 

212522.32 

196.57 

-14  44  46.1 

496.3 

64.30 

15    i.l 

55    0.4 

11.  N.     i 

14 

18  43.31 

1.850 

22  14  52.49 

191.13 

-1137  13.7 

507.9 

62.85 

14  53.4 

54  32.2 

11.  N.     i 

15 

19  26.87 

1.786 

23   2  29.63 

117J36 

-  8   2  13.1 

564.2 

61.78 

14  48.7 

54  14.9 

11.  N. 

16 

20    9.26 

1.751 

2348  55.28 

115.90 

-  4    841.7 

+000.0 

61.18 

14  46.9 

54    8.1 

11.  N.     1 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Diflf.for 
IHour 

of 
Long. 

Right       'Diflf.for 
Ascension     iHour 
of                of 
Centre.         Long. 

1 

Declination 

of 

Centre. 

Diflf.for 
IHour 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

£qaatori»l 
Horizontal 
Parallax. 

Bright 
LimU. 

h     m 

m 

h   m     8      1        8 

O         t          H 

// 

8 

/     // 

/     II 

May  16 

20    9.26 

1 .751 

23  48  55.28     115.90 

-  4    841.7 

+600.0 

61.18 

14  46.9 

54    8.1 

II.  N. 

17 

20  51.16 

1.747 

0.34  54.05'   115.01 

-  0    4  55.2 

615.4 

61.07 

14  47.7 

54  11.1 

11.  N. 

Id 

21  33.38 

1.776 

1  21  10.91  ;   116.70 

+  4    052.1 

609.7 

61.46 

14  50.8 

54  22.6 

II.  N. 

19 

22  16.63 

1.633 

2   8  29.12     119.96 

7  59  45.9 

580.5 

62.32 

14  55.9 

54  41.3 

11.  N. 

20 

23     1.53 

1.913 

2  57  27.25     194  96 

11  4141.5 

534.3 

63.57 

15    2.5 

55    5.6 

11.  N. 

21 

23  48.59 

9  010 

3  4834.91 

130.79 

+  14  55  11.3 

+437.9 

65.07 

15  10.2 

55  33.6 

n.N. 

23 

0  38.04 

2.111 

4  42   6.91 

136.84 

17  27  47.8 

319.7 

66.62 

15  18.4 

56    3.8 

I.      N- 

24 

1  29.80 

2.198 

5  37  57.18'   149.14 

19    7  10.4 

179.5 

67.98 

15  26.9 

56  35.1 

I.      N. 

25 

2  23.35 

3.S58 

6  3535.97     145.75 

19  42  56.5 

+    3.4 

68.93 

15:)5.4 

57    6.5 

I.      N. 

26 

3  17.91 

9.381 

7.34  14.93 

147.06 

19    8  47.8 

-174.4 

69.32 

15  43.8 

57  37.1 

I.      N. 

27 

4  12.58 

9.96!l 

8  33   0.45 

146.38 

+17  24    0.8 

-346.9 

69.20 

15  51.9 

58    6.8 

I.      N. 

28 

5    6.65 

9.935 

9  31  10.32     144.31 

14  33  43.7 

-500.1 

68.73 

15  59.5 

58  34.8 

I.      N. 

29 

5  59.81 

9.196 

10  28  25.33     141.99 

10  47  59.6 

-699.9 

68.18 

16    6.5 

59    0.4 

1.      N. 

30 

6  52.16 

2.170 

112451.55     140.39 

6  20  24.8 

-708.9 

67.77 

16  12.4 

59  22.4 

I.      N. 

31 

7  44.14 

3.166 

12  20.55.12 

140.14 

+  127   4.8 

-751.0 

67.68 

16  16.9 

59  38.7 

I.      N. 

June   1 

8  36.35 

3.189 

13  17  12.91 

141.57 

-  3  34    3.2 

-746.7 

67.98 

16  19.3 

59  47.5 

1.      N. 

2 

9  29.40 

9.336 

14  14  21.70 

144.35 

-  823  35.8 

-693.4 

68.64 

16  18.9 

59  46.2 

I.      N. 

3 

10  23.73 

9.999 

15  12  46.53 

147.74 

-124134.9 

-589.9 

69.40 

16  15.5 

59  33.7 

1.      N. 

4 

11  19.34 

9.339 

16  12  29.02 

150.60 

-16   9  10.8 

-449.5 

70.06 

16    8.9 

59    9.5 

I.      N. 

5 

12  15.77 

9.355 

17  13   0.29 

151.60 

-183121.9 

-965.1 

70.30 

15  59.6 

58  35.1 

II.  N. 

6 

13  12.06 

9.396 

18  13  23.88 

149.86 

-19  39  36.6 

-  76.1 

69.90 

15  48.0 

57  52.6 

II.  N. 

7 

14    7.10 

9.952 

19  12  31.54 

145.35 

-19  33  20.6 

+104.4 

68.85 

15  35.5 

57    6.6 

II.  N. 

8 

14  59.91 

9.145 

20   9  25.30 

138.91 

-18  19   9.8 

961.6 

67.31 

15  22.9 

.  56  20.5 

11.  N. 

9 

15  49.96 

9.037 

21    3  33.59 

131.78 

-16   8   9.5 

388.0 

65.58 

15  11.4 

55  38.2 

11.  N. 

10 

16  37.25 

1.917 

21  54  54.84 

195.15 

-13  12  55.4 

483.1 

63.90 

15    1.7 

55    2.7 

II.  N. 

11 

17  22.13 

1.838 

2243  51.62 

119.85 

-  9  45  24.9 

+550.0 

62.52 

14  64.5 

54  36.1 

II.  N- 

12 

18    5.25 

1.770 

23  31    1.86 

116.33 

-  5  56   4.5 

599.9 

61.58 

14  50.0 

54  19.6 

II.  N. 

13 

18  47.34 

1.744 

017  11.37 

114.89 

-  1  53  52.2 

614.8 

61.16 

14  48.5 

54  14.2 

11.  N. 

14 

19  29.25 

1.754 

1    3   9.45 

115.38 

+  2  13   5.6 

615.3 

61.28 

14  50.0 

54  19.6 

11.  N. 

15 

20  11.79 

1.797 

149  45.66 

117.98 

6  16  43.3 

597.8 

61.94 

14  54.3 

54*35.4 

11.  N. 

16 

20  55.76 

1.873 

2  37  47.32 

199.45 

+10   8   6.0 

+554.9 

63.08 

15    0.8 

54  59.1 

II.  N. 

17 

21  41.83 

1.971 

3  27  55.76 

198.45 

13.36  48.9 

483.7 

64.59 

15    9.2 

55  30.2 

II.  N. 

18 

22  30.49 

9.075 

4  20  40.21 

135.31 

16  30  41.9 

380.1 

66.30 

15  19.0 

56    6.0 

II.  N. 

19 

23  21.90 

9.196 

5  16   9.51 

142.01 

18  3624.9 

949.9 

67.94 

15  29.3 

56  43.8 

II.  N. 

21 

0  1.5.73 

9.98< 

614    4.64 

147.25 

19  41    8.4 

+  76.7 

69.23 

15  39.4 

57  20.9 

I.      N. 

22 

1  11.18 

9.399 

713  37.44 

J50.00 

+19  35  14.0 

-107.6 

69.92 

15  48.6 

57  54.9 

1.      N. 

23 

2    7.16 

9.397 

81341.76 

149.90 

18  15  52.6 

-999.1 

69.95 

15  56.5 

58  23.8 

I.      N. 

24 

3    2.60 

9.988 

9  1314.05 

147.49 

15  43  59.7 

-458.4 

69.41 

16    2.7 

58  46.7 

1.      N. 

25 

3  56.82 

9.930 

10  1132.90 

144.01 

12  1229.9 

-599.7 

68.61 

16    7.2 

59    3.1 

I.      N. 

26 

4  49.66 

9.176 

11    828.20 

140.73 

7  55  13.7 

-686.4 

67.84 

16  10.0 

59  13.4 

I.      N. 

27 

5  41.40 

9.141 

12   4  17.69 

138.66 

+  3   9   8.8 

-736.5 

67.34 

16  12.2 

59  18.0 

I.      N. 

28 

6  32.65 

9.135 

12  59  37.44 

138.28 

-  1  48   3.5 

-749.1 

67.25 

16  11.0 

59  17.1 

1.      N. 

29 

7  24.11 

9.158 

13  55  10.26 

140.91 

-  6  38.36.5 

-703.9 

67.58 

16    9.3 

59  10.9 

I.      N. 

30 

8  16.43 

^9.905 

14  5134.63 

15  49  13.42 

149.48 

-11    3   2.8 

-620.9 

68.22 

16    6.1 

58  59.1 

I.      N. 

31 

9    9.99 

9.958 

145.73 

-14  49  47.3 

-497.6 

68.97 

16    1.2 

58  41.2 

1.      N. 
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AT  TRANSIT  OP  MOON'S  CENTRE  OVER  THE  MERIDIAN  OP  WASHINGTON. 

DM€, 

kleanTiine 

of 

Transit. 

Diir.for 
iHour 

of 
Long. 

Right 

Ascenaion 

of 

Centre. 

• 

Diffifor 
iHonr 

of 
Long. 

Goocentrio 

Declination 

of 

Centre. 

Diffifor 
iHour 

of 
Long. 

Sid.  Time 
ofSemid. 
Paaning 
Meridian. 

Geocentric 

Semi- 
diameter. 

Eqaatorial 
Horizontal 
Parallax. 

SX' 

h    m 

m 

h   n^     8 

8 

O        1        ,1 

,, 

a 

,     „ 

/     // 

July    1 

9    9.99 

3.2S8 

15  49  13.42 

145.73 

-14  49  47.3 

-497.6 

68.97 

16    1.2 

5841.2 

I.     N. 

2 

10    4.76 

S.300 

1648    4.i7 

148.95 

-17:^10.4 

-340.9 

69.53 

15  54.7 

58  17.2 

F.      N. 

3 

11     0.15 

3.310 

17  47  34.37 

148.85 

-19  19  10.7 

-169.0 

69.64 

15  46.6 

57  47.6 

I.      N. 

4 

1 1  55.27 

9.375 

I8  46  47.*^3 

146.79 

-1947  14.4 

+  90.7 

69.11 

15  37.3 

57  13.3 

I.      N. 

5 

12  49.03 

9.198 

I9  44:i8.56 

149.16 

~I9    4  19.4 

190.3 

-    67.98 

15  27.2 

56  36.3 

II.  N. 

6 

13  40.59 

9.095 

20  40  17.23 

135.89 

-17  18  22.8 

+334.4 

66.45 

15  17.1 

55  59.0 

II.  r*. 

7 

14  29.54 

1.984 

21  33  18.17 

199.99 

>14  4l    3.9 

446.9 

64.78 

15    7.6 

55  24.3 

II.  N. 

8 

15  15.90 

1.883 

22  23  44.28 

193.15 

-1125   5.4 

538.0 

63.27 

14  59.5 

54  54.5 

II.  N. 

9 

16    0.10 

1.805 

23  12   0.17 

118.45 

-  7  4225.1 

581.0 

62.07 

14  53.3 

54  31.7 

II.  N. 

10 

16  42.78 

1.757 

23  5844.39 

115  56 

-  3  43  27.9 

610.0 

61.34 

14  49.6 

54  18.0 

II.  N.     I 

11 

17  24.70 

1.749 

0  44  43.31 

114.68 

+  0  22  47.1 

+617.9 

61.13 

14  48.6 

54  14.4 

II.  N. 

[2 

18    6.69 

J. 762 

1  30  45.71 

115.90 

4  28  14  2 

605.9 

61.47 

14  50.6 

54  21.6 

II.  N.     1 

13 

18  49.57 

1.817 

2  17  42.57 

119.19 

8  24  44.6 

573.0 

62.34 

14  55.5 

54  39.7 

II.  N.     ' 

14 

19  34.16 

1.904 

3   621.86 

194.39 

12   3  20.9 

515.8 

63.69 

15    3.1 

55    7.8 

II.  N.     1 

15 

20  21.15 

9.016 

3  57  25.39 

131.10 

15  13  30.5 

499.8 

65.39 

15  13.2 

55  44.8 

II.  N.     1 

16 

21   11.00 

9.140 

4  5121.09 

138.58 

+  174251.1 

+31 1 .9 

67.23 

15  25.0 

56  28.2 

11.  N.     1 

17 

22    3.79 

3.256 

5  48  13.56 

145.61 

19  17  54.0 

+  I59.7 

68.91 

15  37.7 

57  14.8 

II.  N.     1 

IB 

22  59.06 

3.343 

6  47  35.75 

150.89 

19  46   5.1 

-21.5 

70.14 

15  50.3 

58    1.0 

II.  N.     ' 

.          19 

23  55.87 

9.381 

7  48  29.84 

153.15 

18  58  56.1 

-914.8 

70.68 

16    1.6 

58  42.6 

11.  N. 

2\ 

0  52.97 

9.368 

8  49  37.73 

159.39 

16  55  11.0 

-400.7 

70.50 

16  10.7 

59  16.0 

I.      N. 

22 

1  49.27 

9.319 

9  50   6.39 

149.37 

+  13  42   7.5 

-558.4 

69.81 

16  16.8 

59  38.4 

I.      N.     i 

23 

2  44.16 

9.955 

10  49   4.94 

145.47 

9  34  10.5 

-679.8 

68.91 

16  19.7 

59  48.9 

I.      N. 

24 

3  37.54 

9.197 

1 1  46  33.00 

142.02 

+  4  50   6.5 

-738.6 

68.13 

16  19.7 

59  48.0 

I.     N.    ; 

25 

4  29.79 

9.169 

1242  52.76 

139.89 

-  0   9  56.8 

-753.3 

67.62 

16  16.5 

59  37.3 

I.      N.     , 

26 

5  21.51 

9.154 

13  3841.34 

139.43 

-  5   6  35.7 

-791.8 

67.54 

16  11.6 

59  19.2 

I.   N.  : 

27 

6  13.38 

9.172 

14  34  38.39 

140.51 

-  94144.7 

-647.0 

67.83 

16    5.2 

58  55.8 

I.      N. 

28 

7    5.90 

9.907 

15  31  15.08 

149.6) 

-13.39  14.5 

-534.6 

68.31 

15  58.0 

58  29.2 

I.      N.     ■ 

29 

7  59.31 

3.949 

16  28  44.48 

144.75 

-16  45    7.4 

-390.3 

68.81 

15  50.1 

58    0.5 

I.      N. 

30 

8  53.39 

9.958 

17  26  55.23 

145.88 

-18  48  32.0 

-923.9 

69.02 

1541.9 

57  30.3 

I.      N.     1 

31 

9  47.58 

9.944 

18  25  11.68 

145.10 

-1943    1.4 

-48.1 

68  77 

15.33.5 

56  59.5 

I.     N.    ; 

Aug.   1 

10  41.01 

9.198 

19  22  43.03 

149.14 

-19  27  40.9 

+122.8 

67.99 

15  25.0 

56  28.3 

I.     N.S.; 

2 

11  32.86 

9.118 

20  18  39.10 

137.30 

-18   7  11.4 

375.7 

66.75 

15  16.C 

55  57.3 

I.      N.S. 

3 

12  22.55 

9.091 

21  1225.06 

131.45 

-15  50  42.9 

401.8 

65.26 

15    8.5 

55  27.6 

II.  N.  S. 

4 

13    9.87 

1.994 

22   3  48.90 

195.61 

-124951.4 

497.4 

63.77 

15    1.1 

55    0.5 

11.  N. 

5 

13  55.00 

1.840 

22  53   0.58 

190.55 

-  9  16  45.0 

563.4 

62.47 

14  54.9 

64  37.4 

11.  N.     ! 

6 

14  38.37 

1.779 

23  40  26.64 

116.87 

-  5  2248.6 

+603.3 

61.54 

14  50.1 

54  20.0 

II.  N.     ! 

7 

15  20.61 

1.746 

0  26  44.24 

114.88 

-  1  18  10.5 

617.4 

61.06 

14  47.4 

54  10  0 

II.  N. 

8 

16    2.42 

1.744 

1  12  36.50 

114.78 

+  248   9.9 

611.0 

61.09 

14  47.0 

54    8.6 

)I.N. 

9 

16  44.58 

J. 775 

1  58  49.57 

116.63 

6  47  54.0 

584.3 

61.65 

14  49.5 

54  17.6 

11.  N. 

10 

17  27.86 

1.838 

2  46  11.22 

190.38 

103241.1 

535.8 

62.69 

14  54.6 

54  36.3 

II.  N. 

11 

18  13.01 

1.930 

335  22.75 

195.91 

+  13  53  25.0 

+463.4 

64.16 

15    2.6 

55    6.0 

11.  N.     ' 

12 

19    0.65 

9.043 

4  27    4.77 

132.75 

16  39:i6.9 

361.7 

65.90 

15  13.4 

55  45.6 

II.  N.     • 

13 

19  51.13 

3.165 

5  2139.44 

140.14 

18  38  57.7 

330.6 

67.73 

15  26.5 

56  33.8 

II.  N. 

14 

20  44.50 

9.978 

6  19   6.62 

146.92 

19  39  57.2 

+  67.5 

69.35 

1541.1 

57  27.4 

58  22.5 

II.  N.S. 

15 

21  40.23 

9.359 

7  18  56.54 

161.83 

+19  30  16.1 

-119.0 

70.47 

15  56.1 

11.      S. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

I 

Mean  Time 

of 

Transit. 

Diff.for 
iHour 

of 
Long. 

Right         Diftfor 
Asoeniiion      iHour 
of          '      of 
Centre.      '^  Long. 

Geocentric 

DeclinAtion 

of 

Centre. 

Dlflf.for 
IHonr 

of 
Long. 

Sid.  Time 
ofSomid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
PanJUx. 

Brii^t 
Limba. 

h     m 

in 

h    m     8      1        a 

o       /       /. 

'/ 

8 

/     // 

/     // 

Aug.  16 

22  37.40 

2.396 

820  12.53;    154.01 

+18  3  37.8 

-314.4 

70.94 

16  10.2 

59  14.3 

II.        S. 

17 

23  34.87 

9.386 

9  2146.61      153.49 

15  20  56.9 

-495.5 

70.77 

1621.8 

.59  56.9 

11.N.S. 

!           19 

0  31.68 

9.345 

10  2241.36     150.99 

113156.3    -649.4 

70.17 

16  29.8 

60  26.1 

I.       N. 

20 

1  27.33 

9.993 

1122  25.91      147.79 

6 .53  52.0  }  -738  8 

69.43 

16  33.2 

60  .38.6 

1.       N. 

21 

2  21.78 

9.948 

12-20 .58.92     145.11 

+  1  48  :i2.6 

-778.9 

68.a3 

16  31.9 

60  33.9 

I.      N. 

22 

3  15.40 

9.993 

13  18  40.81  1   143.59 

'  3  21    3.5 

-760.7 

68.51 

16  26.5 

60  14.2 

I.      N. 

;          23 

4    8.65 

9.918 

14  16    1.43  1    143.39 

-  8  13  20.4 

-«99.8 

68.50 

16  18.0 

59  42.4 

I.      N. 

24 

5    2.01 

9.930 

15  13  28.19     144.01 

-12  29  37.6 

-589.4 

68.72 

16    7.5 

59    4.3 

I.      N. 

25 

5  55.72 

9.945 

16  11  1.5.85 

144,67 

-15  54  55.7 

-439.6 

68.97 

15  56.2 

58  22.6 

I.      N. 

1          -^ 

6  49.70 

9.950 

17    9  20.2J) 

144.89 

-18  1824.6 

-975.9 

69.02 

15  44.8 

57  40.8 

I.      N. 

27 

7  43.56 

9.933 

18   7  17.40 

144.99 

-19  33  52.5 

-101.5 

68.72 

15  33.9 

.57    0.7 

I.      N.S. 

28 

8  36.67 

9.188 

19   4  29..36 

141.48 

-19  40   6.9 

+  68.8 

67.98 

15  23.9 

56  24.1 

I.          S. 

29 

9  28.37 

9.117 

20    0  16.05     137.17 

-1840  44.3 

994.9 

06.84 

15  14.9 

5551.1 

1.          S. 

30 

10  18.14 

9.030 

20  54    7.02 

131.98 

-16  43  19.6 

358.0 

65.44 

15    7.0 

5521.9 

1.          S. 

31 

1 1     5.76 

1.940 

2145  48.53 

196.55 

-13  58   0.0 

463.9 

64.00 

15    0.1 

54  56.5 

I.          S. 

8«*pt.  1 

11  51.31 

1.859 

2235  25.79 

191.67 

-10  36   0.0 

+541.4 

62.70 

14  54.2 

54  35.2 

I.          S. 

2 

12  35.11 

l.7«5 

23  23  17.67 

117.86 

-  6  48  34.1 

591.5 

61.69 

14  49.7 

54  18.4 

II.  N. 

3 

13  17.66 

1.755 

0   9  54.10 

115.44 

-  2  46  17.2 

616.0 

61.06 

14  46.4 

54    6.5^ 

11.  N. 

4 

13  59.55 

1.741 

05551.12 

114.60 

+  121    5.1 

617.9 

60.89 

14  44.9 

54    0.9 

n.N. 

5 

14  41.45 

1.755 

14148.12 

115.44 

524  30.1 

596.3 

61.18 

14  45.2 

54    2.1 

11.  N. 

'            6 

15  24.02 

1.797 

2  28  25.59 

117.96 

+  9  15  15.7 

+553.8 

61.95 

14  47.8 

54  11.6 

II.  N. 

7 

16    7.91 

1.865 

3  1623.13 

199.09 

12  44.33.9 

488.8 

63.10 

14  52.9 

54.30.3 

n.N. 

8 

16  53.73 

1.957 

4    6  I6.,54 

197.55 

15  43   0.6 

399.9 

64.59 

15    0.1 

54  59.0 

II.  N. 

;          9 

17  41.93 

9.069 

4  58  33.03 

133.90 

18   0  20.6 

989.8 

66.25 

15  11.2 

55  37.6 

II.  N. 

!         l<) 

18  32.72 

9.169 

5  5325.26 

140.39 

19  25  36.9 

+139.0 

67.88 

15  24.3 

.56  25.4 

II.  N. 

i     II 

19  25.96 

9.964 

6  50  45;32 

146.06 

+19  48    7.3 

-30.0 

69.25 

15  39.3 

57  20.6 

II.      S. 

'           12 

20  21.17 

9.330 

7  50   2.88 

150.05 

18  59  18  9 

-915.5 

70.17 

15  55.5 

58  20.1 

II.      S. 

13 

21   17.53 

9.361 

8  50  30.89 

151.99 

16  55  16.0 

-403.1 

70.55 

16  11.5 

69  19.0 

II.      S. 

14 

22  14.25 

9.360 

9  51  19.42  i   I51.8fi 

13  39    1.5 

-573.1 

70.48 

16  25.8 

60  11.5 

II.      S. 

15 

23  10.67 

9.340 

10  51  50.94 

150.66 

9  21  38.1 

-705.9 

70.15 

16  36.6 

60  51.0 

II.      S. 

17 

0    6.55 

9.317 

1 1  51  49.43 

149.96 

+  4  2125.6 

-785.3 

69.80 

16  42.5 

61  12.7 

I.      N.  S. 

18 

1     1.96 

9.303 

1251  19.54 

148.39 

-  0.58  16.9 

-809.6 

69.61 

16  42.7 

61  13.6 

I.      N.S. 

19 

1  57.18 

9.309 

13  50. '18.25 

148.31 

-  6  12  19.8  j  -757,5 

69.64 

16  37.4 

60  54.0 

I.          S. 

20 

2  52.50 

9.310 

14  50    3.23 1    148.83 

-10.56  55.8 

-657.1 

69.84 

16  27.7 

60  18.3 

I.          S. 

21 

3  48.05 

9.318 

154941.81 

149.39 

-14  52  13.6 

-513.4 

70.01 

16  14.6 

59  30.3 

I.      N. 

22 

4  4.3.66 

9.319 

16  49  23.85 

148.97 

-1744    1.9 

-349.9 

69.98 

16    0.1 

58  37.1 

I.      N. 

23 

5  38.a5 

9.989 

174841.10 

147.17 

-19  24.35.9 

-160.0 

69.56 

15  45.5 

57  43.3 

I.      N. 

24 

6  32.98 

9.993 

18  46  54.22 

143.64 

-19  52  32.7 

+  18.5 

68.68 

15  31.7 

56  52.9 

1.          S. 

25 

7  25.39 

9.141 

19  43  24.22 

138.68 

-19  11  53.8 

181.4 

67.41 

15  19.5 

56    8.1 

I.        -s. 

26 

8  15.65 

9.046 

20  37  44.54 

139.96 

-17  30.38.1 

390.7 

65.90 

15    9.1 

55  29.9 

I.          S.! 

1 

i          27 

9    3.60 

1.951 

21  29  46.18 

197.94 

-14.58  47.9 

+433.8 

64.36 

15    0.7 

54  68.9 

I.           S. 

1          28 

9  49.39 

1.867 

22  19  37.22 

199.18 

-1147  15.4 

519.5 

62.95 

14  54.1 

54  34.6 

I.         s. 

29 

10  33.36 

1.801 

23    7.39.36 

118.99 

-  8   64.5.1 

578.8 

61.85 

14  49.2 

64  16.8 

I.         s. 

;          30 

11   16.02 

1.758 

23  54  22.78!   115.66 

-  4    7  33.6 

619.3 

61.12 

14  45.9 

54    4.6 

I.         s. 

L„3' 

II  57.96 

1.740 

0  40  22.271   114.57 

+  0   0  34.4    +693.6 

60.81 

14  44.1 

53  58.0 

II.     s. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Diff.for 
IHour 

of 
Long. 

Right 

Ascennion 

of 

Centre. 

Difllfor 
IHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diffifor 
IHour 

of 
Long. 

Sid.  Time 
ofSemid. 
PARning 
Meridian. 

Geocentric 

Semi- 
diameter. 

Bquatorial 
Horizontal 
Parallaic. 

Bright 
LirabR. 

1 

Oct.     1 

h     m 
11  57.96 

m 
1.740 

h    m     8 
0  40  22.27 

a 
1 14.57 

+  0    0  34. 4 

+693.6 

8 

60.81 

Il'44.'l 

53  58''o 

II.     s. 

2 

12  39.77 

1.748 

126  14.59 

115.04 

4    8  16.4       611.1 

60.97 

14  4.3.8 

53  56.9 

11.  N.    ; 

3 

13  22.08 

1.781 

2  12  36.32 

116.99 

8    6  19.6 

575.4 

61.54 

14  45.1 

54     1.7 

II.  N.     ' 

4 

14    5.44 

1.836 

3   0   2.12 

190.35 

II  45  27.5 

516.3 

62.50 

14  48.2 

54  13.0 

11.  N.     1 

5 

14  50.:{8 

1.911 

3  49   2.34 

194.83 

14  56    7.9 

433.0 

63.76 

14  .53.1 

54  31.0 

II.  N.     1 

6 

15  37.27 

1.996 

4  39  59.80 

130.04 

f  17  28 .30.5 

+395.1 

6.5.19 

15    0.2 

54  57.0 

11.  N. 

7 

16  26.29 

2087 

5  33   5.77 

135.43 

19  12  38.4 

191.8 

66.63 

15   9.6 

55  31.4 

II.  N. 

8 

17  17.39 

9.169 

6  28  16.51 

140.33 

19  59   5.2 

+  36.6 

67.89 

15  21.2 

56  14.2 

II.  N.  S. 

9 

18  10.23 

3.931 

7  25  12,27 

144.10 

19  40    1.5 

-134.3 

68.84 

15  34.9 

57    4.7 

II.  N  S. 

10 

19    4.29 

9.969 

8  23  21.40 

146.49 

18  10  39.0 

-319.9 

69.40 

15  50.5 

58    1.7 

II.      S. 

11 

19  59.00 

9.966 

9  22   9.51 

147.40 

+  15  30  50.8 

-484.3 

69.59 

16    6.2 

58  59.6 

II.      S. 

12 

20  53.92 

9.969 

10  21  10.27 

147.58 

1 1  46   6.6 

-634.3 

69..57 

16  21.4 

59  55.4 

II.      S. 

13 

21  48.87 

2.991 

1120  12.87 

147.67 

7   8  19.5 

-746.8 

69..52 

16  33.9 

60  41.2 

II.      S. 

14 

22  43.95 

9.309 

12  19  2.3.34 

148.33 

-♦-  155  39.4 

-807.6 

69.65 

16  42.9 

61  14.1 

II.      S. 

15 

23  39.45 

9.396 

13  18  59.07 

149.79 

-  3292.5.9 

-806.0 

69.99 

16  46.1 

61  26.1 

II.      S. 

17 

0  35.69 

9.361 

14  19  18.73 

ijii.go 

-  8  40  43.7 

-739.7 

70..52 

16  43.4 

61  15.9 

I.           S. 

Jd 

1  32.77 

9.396 

15  20  29.79 

153.91 

-13  13    9.5 

-613.5 

71.05 

16  34.9 

60  45.0 

I.      N.  S. 

19 

2  30.47 

9.409 

16  22  17.97 

154.80 

-16  45  37.0 

-449.7 

71.32 

16  22.1 

59  58.0 

I.      N.S. 

20 

3  28.13 

9.389 

17  24    2.65 

153.59 

-19   4  12.0 

-948.1 

71.09 

16    6.6 

59    1.1 

I.      N.  S. 

21 

4  24.81 

9.397 

18  24  49.99 

149.87 

-20    3  47.7 

-51.4 

70.25 

15  50.3 

58    0.9 

I.          S. 

22 

5  19.55 

9.930 

19  23.36.68 

'  144.03 

-1947  26.1 

+199.5 

68.85 

15  34.4 

57    2.6 

I.         s. 

23 

6  11.71 

2.^15 

20  19  46.56 

137.04 

-18  23  56.8 

983.1 

67.11 

1520.1 

56  10.3 

I.         s. 

24 

7     1.05 

1.997 

21  13  1.3.57 

130.03 

-16    5   0.4 

406.4 

65.28 

15   8.2 

55  26.3 

I.         s. 

25 

7  47.69 

1.894 

22   4    2.37 

193.81 

-13   2  47.0 

499  9 

63.61 

14  58.7 

54  51.4 

I.         s. 

26 

8  32.13 

1.814 

22.52  32.90 

118.96 

-  9  28  39.3 

566.4 

62.26 

14  51.7 

.54  25.9 

I.         s. 

27 

9  14.97 

1.761 

23  39  26.30 

115.80 

-  5  32  52.7 

+608.9 

61.32 

14  47.2 

54    9.2 

I.         s. 

28 

9  56.88 

1.736 

0  25  24.80 

114.33 

-  1  24  55.3 

627.6 

60.87 

14  44.7 

54    0.2 

I.         s. 

29 

10  :«J.55 

1.740 

1  11    8.19 

114.56 

+  2  46  15.8 

694.4 

60.89 

14  44.2 

53  58.2 

I.         s. 

30 

11  20.63 

1.771 

1  57  16.72 

116.40 

6  5137.0 

598.2 

61.36 

14  45.3 

54    2.2 

I.         s. 

31 

12    3.74 

1.895 

2  44  26.52 

119.63 

104140.1 

547.8 

62.21 

14  47.8 

54  11.6 

II.     s. 

Nov.    1 

12  48.:J6 

1.896 

3.33    7.71 

193.95 

+14    6  24.8 

+471.5 

63.41 

14  51.8 

54  26.2 

II.  N.  S. 

2 

13  34.84 

1.978 

4  23  40.95 

198.77 

16  55  23.1 

368.5 

64.75 

14  57.1 

54  45.6 

II.  N.S. 

3 

14  23.31 

9.060 

5  16  13.68 

133.79 

18  58   9.9 

941.0 

66.08 

15    3.8 

.55  10.3 

II.  N.S. 

4 

15  13.62 

9.130 

6  10  37.19 

137.99 

20   5  13.8 

+  91.3 

67.22 

15  12.0 

55  40.6 

11.  N.     ' 

5 

16    5.37 

2.178 

7   6  27.25 

140.93 

20   9   6.7 

-  73.5 

68.02 

15  21.8 

56  16.4 

II.      S. 

6 

16  58.00 

9.903 

8   3   9.96 

149.38 

+  19   5  33.9 

-944.1 

68.43 

15  33.1 

56  58.0 

II.      S. 

7 

17  50.94 

9.906 

9   0  11.72 

149.60 

16  54  24.5 

-409.8 

68.50 

15  45.8 

57  44.4 

11.      S. 

8 

18  43.83 

9.900 

957  10.10 

149.93 

13  39  51.8 

-559.2 

68.40 

15  59.1 

58  33.5 

II.      S. 

9 

19  36.58 

9.197 

10  54    0.45 

149.04 

9  30  33.0 

-681.8 

68.33 

16  12.5 

59  22.5 

II.      S. 

10 

20  29.43 

9.910 

1 1  50  56.95 

149.83 

+  4  39  23.4 

-766.8 

68.46 

16  24.5 

60    6.7 

11.      S. 

11 

21  22.85 

9.246 

12  4827.77 

144.97 

-  036  23.1 

-803.2 

68.93 

16  3,3.9 

6041.2 

n.    s. 

12 

22  17.41 

9.304 

13  47   6.:W 

148.43 

-  5  55  29.1 

-782  1 

69.73 

16.39.2 

61    0.6 

II.      S.! 

13 

23  13.52 

9.373 

14  47  18.82 

159.66 

-10.53  37.9 

-698.3 

70.72 

16  39.3 

61     1.2 

II.     s. 

15 

0  11.28 

9.436 

15  49  10.27 

156.49 

-15   6    5.9 

-555.2 

71.63 

16  34.1 

60  42.1 

I.         s.' 

16 

1  10.20 

9.465 

16  52  11.69 

158.93 

-18  1140.1 

-367.1 

72.09 

16  24.0 

60    4.8 

I.          S.i 
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AT  TRANSIT  OP  MOON'S  CENTRE  OVER  THE  MERIDL^  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Difllfor 
iHoor 

of 
Long. 

Right 

Aecension 

of 

Centre. 

Diff.for 
iHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Difr.for 
iHonr 

of 
Long. 

Sid.  Time 
ofSemid. 
Paeeing 
Meridian. 

Geocentric 

Semi, 
diameter. 

Bqoatorial 
Horizontal 
PanUlax. 

2SK 

h     m 

m 

h   m     8 

8 

Oil' 

„ 

8 

/     // 

1     II 

Nov.  17 

2    9.22 

3.449 

17  55  19.60 

156.88 

-19  56  49.9 

-J57.6 

71.81 

16  10.3 

59  14.6 

L 

s. 

18 

3    6.99 

a.309 

18  57  11.86 

153.00 

-20  1821.0 

+  47.0 

70.72 

15  54.6 

58  16.9 

I. 

9. 

19 

4    2.29 

9.340 

1956  35.17 

144.65 

-19  22  32.9 

396.4 

68.99 

15  38.6 

57  18.0 

I. 

S. 

30 

4  54.40 

3.103 

20  5247.04 

136.31 

-17  2152  9 

370.7 

66.95 

15  23.3 

56  22.0 

I. 

S. 

21 

5  43.23 

1.971 

214541.40 

138.39 

-14  30  51.8 

478.7 

64.94 

15  10.5 

55  35.0 

I. 

s. 

22 

6  29.16 

1.868 

22  35  40.89 

131.84 

-11    3  14.7 

+554.6 

63.21 

15    0.1 

54  56.6 

1. 

s. 

23 

7  12.83 

1.784 

23  23  25.29 

117.19 

-  7  10  53.0 

603.1 

61  92 

14  52.5 

54  28.8 

I. 

s. 

24 

7  55.05 

1.740 

0   941.99 

114.56 

-  3   3  45.7 

638.7 

61.15 

14  47.8 

54  11.4 

I. 

s. 

25 

8  36.64 

1.730 

0  55  20.29 

113.97 

+  1    920.0 

633.3 

60.93 

14  45.7 

54    4.0 

I. 

s. 

26 

9  18.37 

1.753 

141    8.08 

115.30 

5  19  59.4 

616.5 

61.24 

14  46.2 

54    5.6 

I. 

s. 

27 

10     1.01 

1.804 

2  27  49.61 

118.40 

+  9  1926.1 

+576.7 

62.01 

14  48.7 

64  14.7 

I. 

s. 

28 

10  45.16 

1.879 

3  16   2.89 

139.89 

12  57  59.9 

511.5 

63.17 

14  52.9 

54  30.3 

I. 

a 

29 

11  31.31 

1.966 

4    6  15.81 

198.37 

16   4  57.4 

418.4 

64.56 

14  58.5 

54  50.8 

I. 

s. 

30 

12  19.65 

3.060 

4  58  40.91 

133.76 

18  28  55.9 

396.8 

65.98 

15    5.0 

55  14.7 

U. 

s. 

Dec.    1 

13  10.07 

3.138 

5  53  10.48 

138.45 

19  58  55.8 

+149.5 

67.20 

15  12.3 

5541.5 

II. 

s. 

2 

14    2.07 

3.189 

6  49  15.48 

141.60 

+20  25  55.6 

-  16.3 

68.03 

15  20.2 

56  10.4 

H. 

s. 

3 

14  54.91 

9.307 

7  46  11.28 

143.70 

19  44  52.5 

-189.3 

68.38 

15  28.6 

5641.2 

II. 

s. 

4 

15  47.81 

3.196 

843  10.72 

143.00 

17  5518.8 

-356.6 

68.27 

15  37.4 

57  13.7 

U. 

s. 

5 

16  40.20 

3.168 

9  39  38.92 

140.36 

15    159.2 

-606.4 

67.89 

15  46.7 

57  47.6 

II. 

s. 

6 

17  31.85 

3.138 

10  35  23.18 

138.50 

11  1346.1 

-699.8 

67.48 

15  56.1 

58  22.2 

II. 

s. 

7 

18  22.96 

3.135 

1 1  .30  35.05 

137.70 

+  64240.1 

-719.8 

67.28 

16    5.4 

58  56.4 

U. 

s. 

8 

19  14.06 

3.138 

1225  45.77 

138.50 

+   1  43  12.8 

-770.4 

67.45 

16  13.9 

59  27.8 

II. 

s. 

9 

20    5.85 

9.183 

13  21:^8.22 

141.90 

-  3  27  39.0 

-775.7 

68.08 

16  20.9 

59  53.6 

n. 

s. 

10 

20  59.07 

3.356 

14  18  56.59 

145.58 

^8  30  26.9 

-799.1 

69.12 

16  25.5 

60  10.2 

II. 

s. 

11 

21  54.25 

3.343 

15  18  13.28 

150.85 

-13   3  33.6 

-637.0 

70.34 

16  26.5 

60  14.2 

11. 

s. 

12 

22  51.49 

3.433 

16  19  33.80 

155.61 

-r6  45   4.7 

-473.0 

71.44 

16  23.7 

60    3.6 

II. 

s. 

13 

23  50.23 

3.463 

17  22  23  98 

158.05 

-19  1547.1 

-377.0 

72.00 

16  16.7 

59  38.2 

11. 

s. 

15 

0  49.23 

9.443 

1825  30.16 

156.79 

-20  24  15.7 

-64.9 

71.72 

16    6.3 

58  59.9 

1. 

s. 

16 

1  46.95 

3.358 

19  27  19.57 

151.74 

-20   8  59.5 

+138.3 

70.55 

15  53.4 

58  12.3 

s. 

17 

2  42.06 

3.330 

20  26  31.92 

143.99 

-18  38  14.2 

310.0 

68.74 

15  39.3 

57  20.6 

I- 

s. 

18 

3  33.85 

3.066 

2122  24.13 

135.33 

-16   6  19.2 

+449.9 

66.62 

15  25.3 

56  29.3 

1, 

s. 

19 

4  22.26 

1.953 

22  14  53.20 

197.37 

-12  49  13.8 

536.4 

64  61 

15  12.7 

55  42.9 

I. 

s. 

20 

5    7.75 

1.845 

23   4  26.98 

130.83 

-  9    1  37  6 

596.5 

62.94 

15    2.1 

55  4.1 

I. 

s. 

21 

5  51.08 

1.773 

23  5150.02 

116.45 

-  4  55  43.H 

699.0 

61.77 

14  54.3 

54  35.3 

1. 

s. 

22 

6  33.09 

1.736 

0  37  54.46 

114.30 

-  04128.7 

638.8 

61.18 

14  49.4 

54  17.3 

I. 

s. 

23 

7  14.69 

1.737 

1  23  33.80 

114.35 

+  3  32  37.4 

+698.4 

61.16 

16  47.5 

54  10.4 

1, 

s. 

24 

7  56.74 

1.773 

2   9  39.95 

116.50 

7  38  30.6 

597.6 

61.69 

14  48.5 

54  14.1 

s. 

25 

8  40.02 

1.839 

2  57   0.82 

190.53 

1 1  27  38.3 

544.9 

62.72 

14  52.2 

54  27.8 

I. 

s. 

26 

9  25.22 

1.931 

3  46  16.78 

136.01 

14  50  17.7!     464.5 

64.11 

14.58.1 

54  49.4 

I. 

s. 

27 

10  12.79 

3.035 

4  37  55.24 

139.36 

17  35  23.5 

355.9 

65.67 

15    5.7 

55  17.3 

I- 

s. 

28 

11    2.85 

3.135 

5.32   3.01 

138.31 

+  19  31    0.9 

+217.4 

67.16 

15  14.4 

55  49.3 

X, 

s. 

29 

11  55.09 

3.313 

6  28  2.3.26 

143.01 

20  25  54.4 

+  53.5 

68.31 

1523.6 

56  23.0 

I. 

S.: 

30 

12  48.78 

3.353 

7  26   9.90 

145.45 

20  1 1  48.0 

-195.5 

68.92 

15  32.7 

56  56.3 

I. 

S.I 

31 

13  42.93 

3.359 

8  24  24.22 

145.35 

18  4541.3:  -303.8 

68.95 

1541.3 

57  27.9 

II. 

S.I 

32 

14  36.60 

8J917 

9  22  10.48 

143.96 

+  16  10  58.4  1-465.9 

68.48 

15  48.8 

57  55.6 

u. 

s. 
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FOB  TRANSIT  AT  WASHINGTON. 


Date. 


Jan.  0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 

26 
27 

28 
29 

30 

Feb. 


3 
4 

5 
6 

7 
8 
9 

10 
II 
12 
13 
14 


161 


Mean 

Time 

of 

TraoBit. 


hs  m 
2237.8 
2239.8 


Apparent 

R.  Asoensien 

at 

Tranait. 


h  m     B 
17  2143.60 
17  27  37.30 


22  41.8  17  33  36.47 
2243.9  17  39  40.69 
2246.1   17  45  49.57 


22  48.4 
2250.7 
22  53.1 
2255.6 
2258.1 


0.6 
3.2 
5.9 
8.6 


2311.4 

23  14.1 
23  16.9 
23  19.8 
23  22.6 
2325.5 

2328.4 
23  31.3 
23  34.3 
23  37.2 
23  40.2 

2343.2 
23  46.2 
23  49.3 
2:^52.3 
23  55.3 

23  58.4 
0  1.5 
0  4.5 
0  7.6 
0  10.7 

0  13.7 
0  16.8 
0  19.9 
023.0 
026.1 

029.1 
0  32.2 
0  35.2 
0  38.2 
041.2 


15    0  44.2 


0  47.1 


17  52  2.78 

17  5820.02 

18  441.01 
18  11    5.47 

18  17  33.17 

1824  3.90 
1830  37.46 
1837  13.65 
1843  52.30 
1850  33.24 

1857  16.32 

19  4  1.38 
19  10  48.27 
1917  36.85 
1924  27.00 

19  31  18.60 
1938  11.53 
19  45  5.68 
19  52  0.95 

19  5857.23 

20  5  64.42 
20  1252.43 
20  1951.16 
20  26  50.54 
20  33  50.47 

20  40  50.91 
20  47  51.78 

20  54  52.98 

21  1  54.45 
21    856.11 

21  15  57.87 
212259.65 
2130  1.35 
21  37   2.85 

21  44    4.03 

2151  4.73 
2158   4.78 

22  5  3.96 
22  12  2.01 
22  18  58.62 


Apparent 

DeounatioD 

at 

Tranait. 


-222726.9 

22  40  38.7 
2252  57.9 

23  4  21.2 
23  14  45.7 

-2324  8.7 
23  3227.8 
233940.7 
2345  45.5 
2350  40.2 

-2354  23.1 
2356  52.7 
23  58  7.2 
2358  5.4 
23  5646, 

-2354  8.1 
23  5010.2 
23  44  51.3 
23  3810.4 
23  30  6.6 

-2320  39.0 
23  9  46.8 
2257  29.1 
224345.2 
222834.5 

-22  1 1  56.4 
2153  50.3 
21  34  15.6 
21  13  11.7 
20  50:}8.4 

-2026  35.1 
20  1  1.5 
1933  57.5 
19  5  23.0 
18  35  17.9 

-18  3  42.4 
17  30  36.5 
16  56  0 
1619  55.4 
154221.7 


-15  3  20.6 
14  22  53.6 
1341  2.6 
1257  49.7 
12  13  18.0 


222553.43-1127  31.2 
223246.011-104033.6 


Hor. 
Par. 


Semi- 
diam. 


7.3 
7.3 
7.2 
7.2 
7.1 

7.0 
6.9 
6.8 
6.8 
6.7 

6.7 
6.6 
6.6 
6.6 
6.5 

6.5 
6.5 
6.4 
6.4 
6.4 

6.3 
6.3 
6.3 
6.3 
6.3 

6.3 
6.3 
6.3 
6.3 
6.3 

6.3 
6.3 
6.3 
6.3 
6.3 

6.3 
6.3 
6.4 
6.4 
6.4 

6.5 
6.5' 

6:6l 

6.6 

6.71 

I 
6.7, 
6.8. 


2.8 
2.8 
2.7 
2.7 
2.7 

2.7 
2.6 
2.6 
2.6 
2.6 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 


8.T.of 
Sem. 
Pass. 
Met. 


s 

0.20 
0.20 
0.20 
0.20 
0.19 

0.19 
0.19 
0.19 
0.19 
0.18 

0.18 
0.18 
0.18 
0.18 
0.18 

0.18 
0.18 
0.18 
0.18 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.16 
0.16 

0.16 
0.16 
0.16 
0.16 
0.16 

0.16 
0.16 
0.16 
0.16 
0.16 

0.16 
0.16 
0.16 
0.17 
0.17 

0.17 
0.17 


Date. 


Feb.  16 
17 

18 
19 
20 

21 
22 

2:^ 

24 
25 

26 

27 

28 

Mar.  I 

2 

3 
4 

5 

6 

4 

8 
9 
10 
11 
12 

13 
14 
15 
16 
17 

18 
19 
20 
21 
21 

22 
23 
24 
25 
26 

27 

28 
29 
30 
3 

32 
33 


Mean 

Time 

of 

Transit. 


h    m 
0  47.1 
0  50.0 
0  52.8 
0  55.5 

0  58.2 

1  0.8 
I  3.3 
1  5.6 
I  7.8 
1  9.8 

1  11.6 
1  13.1 
I  14  3 
1  15.3 
1  15.9 

1  16.1 
1  16.0 
1  15.5 
1  14.5 
1  13.0 

1  11.0 
1  8.6 
1  5.6 
1  2.1 
0  58.1 

0  53.6 
0  48.6 
0  43.2 
0  37.4 
031.3 

0  25.0 
0  18.4 
0  11.5 
0  4.6 
23  57.7 

23  50.8 
23  44.0 
23  37.4 
23  30.8 
23  24.5 

23  18.5 
23  12.9 
23  7.5 
23  2.4 
2257.7 

22  53.3 
22  49.3 


Apparent 

R.  Asoension 

at 

Transit, 


h  m     s 
22  32  46.01 
2239  35.84 
22  46  22.30 

22  53  4.68 
2259  42.12 

23  613.66 
23  12  38.24 
231854.61 
2325  1.36 
23  30  56.99 

23  36  39.86 
23  42  8.21 
23  47  20.20 
23  5213.94 
23  56  47.53 

0  059.12 
0  4  46.90 
0  8  9.19 
Oil  4.47 
013  31.45 

0  1529.10 
016  56.68 
0  17  53.78 
0  1820.43 
0  18  17.10 

0  17  44.62 
016  44.38 
0I5  18.2G 
0  13  28.59 
Oil  18.16 

0  8  50.20 
0  6  8.29 
0  3  16.20 
0  0  17.87 
23  57  17.2:3 

23  54  18.11 
23  5124.14 
23  48  38.65 
23  46  4.57 
23  43  4441 

23  4140.26 
23 .39  53.75 
23  3826.05 
23  37  17.95 
23  36  29.92 

23  36  2.10 
23  35  54.36 


Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

6.8 

Semi- 
diam. 

2.5 

O        1        // 

-1040  33.6 

9  52  30.3 

6.9 

2.6 

9   3  27  5 

6.9 

2.6 

8  13  32.6 

7.0 

2.7 

7  22  54.3 

7.1 

2.7 

-  6  3142.4 

7.3 

2.7 

5  40   8.3 

7.4 

2.8 

4  48  24.8 

7.5 

2.8 

3  56  46.2 

7.6 

2.9 

3   528.3 

7.8 

2.9 

-  214  48.3 

8.0 

3.0 

125  4.7 

8.2 

3.1 

-  036  36.9 

8.4 

3.1 

4  0  10  14.9 

8.7 

3.2 

0  55  10.2 

8.9 

3.3 

-H  137  48.7 

9.2 

3.4 

2  1750.1 

9.5 

3.5 

2  54  54.6 

9.7 

3.7 

3  28  43.5 

10.0 

3.8 

3  5859.5 

10.3 

3.9 

+  4  25  26.5 

10.6 

4.0 

4  47  49.9 

11.0 

4.1 

5   5  57.4 

11.3 

4.3 

519  39.5 

11.7 

4.4 

5  28  49.1 

12.0 

4.5 

+  5  33  21.7 

12.3 

4.6 

5  33  16.9 

12.6 

4.7 

5  28  38.5 

13.0 

4.9 

5  19  34.1 

13.3 

5.0 

5   6  15.8 

13.6 

5.1 

+  4  49    1.0 

13.9 

5.2 

4  28  11.2 

14.1 

5.3 

4   4  13.2 

14.3 

5.4 

3  3736.1 

14.5 

5.4 

3   8  52.4 

14.6 

5.5 

+  23835.9 

14.7 

5.5 

2   721.1 

14.8 

5.5 

13541.7 

14.8 

5.5 

1    4  10.0 

14.7 

5.5 

0  33  15.8 

14.7 

5.5 

+  0   3  25.4 

14.6 

5.4 

-  024  58.1 

14.4 

5.4 

0  51  35.4 

14.3 

5.4 

1  16  11.2 

14.1 

5.3 

138  33.1 

14.0 

5.3 

-  1  58  32.4 

13.8 

5.2 

2  16   2.6 

13.6 

5.1 

8.T.of 
Sem. 
Pass. 
Mer. 


0.17 
0.17 
0.17 
0.17 
0.17 

0.18 
0,18 
0.18 
0.19 
0.19 

0.20 
0.20 
0.21 
0.22 
0.22 

0.23 
0.23 
0.24 
0.25 
0.25 

0.26 
0.27 
0.28 
0.29 
0.30 

0.31 
0.32 
0.32 
0.33 
0.34 

0.34 
0.35 
0.35 
0.36 
0.36 

0.36 
0..36 
0.37 
0.37 
0.37 

0.36 
0.36 
0.36 
0.35 
0.35 

0.34 
0.34 
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FOR  TRANSIT  AT  WASHINGTON. 

Mean 

Apparent 

Apparent 
Deolinstion 

S.T.of 

Mean 

Apparent 
R.  Ascension 

Apparent 

S.T.of 

Time 

R.  Ascension 

Sem. 

Date. 

Time 

Declination 

Sem. 

Date. 

of 

at 

at 

Hor. 

Semi- 

Pass. 

of 

at 

at 

Hor. 

Semi 

Paas. 

Transit. 

Transit. 

Transit. 

Par. 

diam. 

Mer. 

Transit. 

Transit. 

Transit. 

0      /       u 

Par. 

diam. 

yer. 

s 

'  h    m 

b   m     8 

O        /        // 

,, 

n 

s 

'  h    m 

h    m     s 

Apr.   1 

22  5;u 

23  36   2.10 

-  1  58  32.4 

13.8 

5.2 

0..34 

May  17 

23  14  8 

2  59   0.13 

+  155541.6 

6.9 

2.6 j  0.18  1 

2 

22  49.3 

23  35  54.:W) 

2  16   2.6 

13.6 

5.1 

0.34 

18 

23  18.9 

3    7    0.95 

1 6:19  29.9 

6.9 

2.6 

0.17 

3 

22  45.6 

23  :M)   6.39 

2  31    0.2 

13.4 

5.1 

0.33 

19 

23  23.2 

3  15  12.22    17  2245.3 

6.8 

2.6 

0.17 

4 

22  42/2 

23  36  37.66 

2  43  23.8 

13.2 

5.0 

0.33 

20 

2:J27.6 

3  23  3:^.77    18   5  16.9 

6.8 

2.6 

0.17, 

5 

22  39.1 

21)37  27.65 

2  53  13.2 

12.9 

4.9 

0.32 

21 

23  32.1 

3  32   5.32    18  46  53.4 

6.8 

2.5 

0.17; 

6 

22  36.2 

23  38  35.60 

-  3   029.5 

12.7 

4.8 

0.31 

22 

23  36.9 

3  40  46.44+19  27  22.7 

6.8 

2.5 

0.17 

7 

22  33.7 

23  40   0.79 

3   5  15.5 

12.5 

4.7 

0.31 

23 

2341.8 

3  49:^.56J  20   6  32.2 

6.7 

2.5 

0.17 

8 

22  31.5 

23  4142.42 

3   734.1 

12.2 

4.7 

0.30 

24 

23  46.8 

3  5834.9.5'  20  44   9.3 

6.7 

2.5 

0.17 

9 

22  29.5 

23  43  39.71 

3   7  28.6 

12.0 

4.6 

0.30 

25 

23  51.9 

4    7  40.71    2120    1.7 

6.7 

2.5 

0.18 

10 

2227.7 

23  45  51.87 

3   5   3.3 

11.8 

4.5 

0.29 

26 

23  57.1 

4  16  52.77    21  5:^57.1 

6.7 

2.5 

0.18 

11 

22  26.2 

23  48  18.13 

-  3   022.5 

11.6 

4.4 

0.29 

28 

0   2.5 

4  26   9.93+22  25  44.0 

6.7 

2.5 

0.18 

12 

2225.0 

2:)  50  57.77 

2  53  30.6 

11.4 

4.3 

0.28 

29 

a  7.9 

4  35  30.88    22  5512.4 

6.8 

2.5 

0.18, 

13 

22  23.9 

23  5:3  50.07 

2  44  32.0 

11.2 

4.2 

0.28 

30 

0  13.3 

44454.20!  23  22  13.0 

6.8 

2.5 

0.18. 

14 

2223.0 

23  56  54.34 

2  33  31.2 

11.0 

4.2 

0.27 

31 

0  18.8 

4  54  18.42    2:H6  3H.4 

6.8 

2.6 

0.18 

15 

22  22.4 

0   0   9.97 

2  20  32.7 

10.8 

4.1 

0.27 

June  1 

0  24,2 

5   3  42.06    24    8  23.0 

6.8 

2.6 

0.18, 

16 

22  21.9 

0   3  36.38 

-  2   5  40.6 

10.6 

4.0 

0.27 

2 

0  29.6 

5  13   3.65+24  27  22.9 

6.9 

2.6 

0.19 

17 

22  21.6 

0   7  13.06 

14859.1 

10.4 

4.0 

0.26 

3 

0  35.0 

52221.77    24  43  35.6 

6.9 

2.6 

0.191 

18 

2221.4 

0  10  59.51 

1  30  32.2 

10.2 

3.9 

0.26 

4 

0  40.2 

5  31  35.08    24  57   0.7 

6.9 

2.6 

0.19 

19 

22  21.3 

0  14  55.28 

1  1023.8 

10.0 

3.8 

0.25 

5 

0  45.3 

5  40  42.33    25   7  39.5 

7.0 

2.7 

0.19; 

20 

2221.4 

0  18  59.95 

0  4837.7 

9.9 

3.7 

0.25 

6 

0  50.4 

5  49  42.39    25  15  34.8 

7.0 

2.7 

0.19 

I 

21 

22  21.8 

023  13.19 

-  025  17.6 

9.7 

3.7 

0.25 

7 

0  55.4 

5  58  34.24+2520  50.2 

7.1 

2.7 

0.19 

22 

2222.2 

0  27  34.72 

-  0   026.8 

9.6 

3.6 

0.24 

8 

1    0.1 

6   7  16.99    2523  30.7 

7.2 

2.8 

0.20 

23 

22  22.7 

0  32   4.26 

+  02551.2 

9.4 

3.5 

0.24 

9 

1    4.7 

6  15  49.84    252:542.0 

7.3 

2.8 

0.20, 

24 

22  23.4 

0  36  41.59 

0  53  33.2 

9.3 

3.5!  0.2:) 

10 

1    9.1 

624  12.14    252130.4 

7.5 

2.8 

0.20 

25 

22  24.2 

0  4126.53 

122  35.9 

9.1 

3.4|  0.23 

11 

1  13.3 

6  3223.33    25  17   2.9 

7.6 

2.9 

0.20  i 

26 

2225.1 

0  46  18.93 

+  152  56.5 

9.0 

3.4 

0.23 

12 

1  17.3 

6  40  22.96+25  1026.9 

7.7 

2.9 

0.21  1 

27 

22  26.1 

0  51  18.70 

224  32.0 

8.8 

3.3 

0.22 

.   13 

121.2 

6  48  10.64    25    1  49.5 

7.8 

2.9 

0.21 

28 

22  27.3 

0  5625.77 

2  57  19.4 

8.7 

3.3|  0.22 

14 

1  24.8 

6  55  46.05    24  51  18.1 

7.9 

3.0 

0.21  ! 

29 

22  28.6 

1    I40J2 

3  31  15.8 

8.6 

3.2' 0.21 

15 

128.2 

7   3   8.96    24:)9   0.4 
^  7  10  19.16    24  25   :).9 

8.0 

3.0 

0.221 

30 

22  30.0 

1    7    1.73 

4    6  18.4 

8.5 

3.2  0.21 

16 

1  31.4 

8.1 

3.1 

0.22 

May    1 

2231.5 

1  1230.66 

+  4  4224.3 

8.4 

3.1  0.21 

17 

134.4 

7  17  16.47+24    9:i5.9 

8.2 

3.1 

0.22; 

2 

22  33.2 

1  18   6.98 

5  19  30.7 

8.3 

3.1 

0.20 

18 

1  37.2 

7  24    0.77    23  52  43.5 

8.4 

3.2 

0.2:} 

3 

22  35.0 

123  50.78 

5  57  34.5 

8.1 

3.1 

0.20 

19 

I  39.8 

7  :K)  3 1.96    23:)4  34.0 

8.5 

3.2 

0.23 

4 

22  36.9 

129  42.19 

6  36  32.7 

8.0 

3.0 

0.20 

20 

142.2 

7  36  49.94    23  15  14.6 

8.7 

3.3 

0.i3 

5 

22  38.9 

13541.39 

7  1622.1 

7.9 

3.0  0.19 

21 

144.3 

7  42  54.62    22  54  51.9 

8.9 

3.4 

0.2:$ 

6 

2241.1 

1  41  48.54 

+  7  5659.5 

7.8 

3.0.0.19 

22 

146.2 

7  48  45.90+22  33  32.6 

9.0 

3.4 

0.24 

7 

22  43.4 

148   3.86 

8  38  21.3 

7.7 

2.9 

0.19 

23 

147.9 

7  54  2:J.7o[  22  1 1  23.3 

9.2 

3.5 

0.24  1 

8 

22  45.8 

1  54  27.57 

9  20  23.7 

7.6 

2.9 

0.19 

24 

149.4 

7  59  47.92    2148:10.5 

9.4 

3.5 

0.24 

9 

22  48.4 

2   0  59.91 

10   3   2.7 

7.5 

2.9 

0.19 

25 

150.6 

8   4  58.46    2125   0.4 

9.6 

3.6 

0.25 1 

10 

22  51.2 

2   741.14 

10  46  13.8 

7.4 

2.8J0.19 

26 

151.6 

8   9  55.201   21    0  59.4 

9.8 

3.7 

0.25 

1 

11 

22  54.1 

2  14  31.53 

-1-1129  52.3 

7.3 

2.8  0.19 

27 

1  52.3 

8  14:i7.99j+20:m33.6 

10.0 

3.7 

0.26 

12 

22  57.1 

22131.35 

1213  53.0 

7.2 

2.8' 0.18 

28 

1  52.8 

8  19   6.67:  20  11  49.1 

10.1 

3.8 

0.26 

13 

23   0.3 

2  28  40.87 

12  58   9.9 

7.2 

2.7  0.18 

29 

153.1 

«23  2I.(H5 

19  46  52.1 

10.3 

3.9 

0.27 

14 

23   3.7 

2^.)6   0.32 

13  42  36.5 

7.1 

2.7  0.18 

30 

153.2 

8  27  20.98 

19  2148.8 

10.5 

4.0 

0.27! 

15 

23   7.2 

2  43  29.90 

14  27   6.0 

7.0 

2.7;  0.18 

31 

153.0 

831    6.19 

18  56  45.1 

10.7 

4.1 

0.27  1 

16 

23  10.9 

2  51    9.80 

+15  1130.6 

7.0 

2.6J0.I8 

32 

1  52.6 

8  34  36.44+18  31  47.3 

10.9 

4.2 

0.28 

L_  '^ 

23  14.8 

.   2  59   0.13 

+  155541.6 

6.9 

2.6  0.18 

33 

1  51.9 

8  37  51.44+18   7    1.7 

11.1 

4.2 

0.29; 
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FOB  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

h    m 
153.0 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

DecfinaUon 

at 

Transit 

Hor. 
Par. 

Seml- 
diam. 

II 
4.1 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

B.  Ascension 

at 

Transit 

~h   m     s 
827  39.41 

Apparent 

at 
Transit. 

Hor 
Par. 

II 
9.8 

SemJ. 
<Uam. 

II 
3.7 

8.Tof' 
Sem.; 
Pass. 
Mer.' 

s^ 
0.25 

July   1 

h   m     s 
831    6.19 

O       1        il 

+  1856  45.1 

10.7 

0^27 

Aug.  15 

h    m 
22  48.7 

+  18   8   7.2 

2 

152.6 

8  34  36.44 

18  3147.3 

10.9 

4.2 

0.28 

16 

2249.1 

8  3159.78 

18   9  8.6 

9.5 

3.6 

0.24 

3 

151.9 

837  51.44 

18   7    1.7 

11.1 

4.2 

0.29 

17 

22  49.9 

836  45.87 

18   7  40.1 

9.2 

3.5 

0.24 

4 

151.0 

8  40  50.90 

17  4234.4 

11.3 

4.3 

0.29 

18 

22  51.2 

84156.28 

18   3  34.0 

9.0 

3.4 

0.23 1 

5 

1  49.8 

8  43.34.50 

17  1831.7 

11.5 

4.3 

0.30 

19 

2252.7 

8  47  29.46 

17  56  43.3 

8.7 

3.3 

0.22 

1 

6 

148.3 

8  46    1.92 

+16  55   0.1 

11.8 

4.4 

0.31 

20 

2254.7 

853  23.67 

+17  47   3.2 

8.5 

3.2 

0.22' 

7 

146.5 

84812.82 

16  32   6.3 

12.0 

4.5 

0.31 

21 

22  57.0 

8  59  37.01 

17  34  30.0 

8.3 

3.1 

0.21, 

8 

144.5 

8  50   6.83 

16   9  57.0 

12.3 

4.6 

0.32 

22 

22  59.6 

9   6   7.42 

17  19   2.2 

8.1 

3.1 

0.21 

9 

142.2 

8  5143.57 

1548  39.0 

12.5 

4.7 

0.32 

23 

23   2.4 

9  1252.76 

17   0  40.1 

7.9 

3.0 

0.20 

10 

139.6 

8  53   2.69 

1528  19.1 

12.7 

4.8 

0..33 

24 

23   5.4 

9  19  50.88 

16  39  26.1 

7.7 

3.0 

0.20 

11 

136.7 

854    3.93 

+  15  9   4.1 

12  9 

4.9 

0.33 

25 

23   8.6 

926  59.60 

+16  1524.3 

7.5 

2.9 

0.19 

12 

133.5 

854  46.95 

1451    1.1 

1.3.1 

4.9 

0.34 

26 

23  11.9 

9  34  16.78 

154841.1 

7.4 

2.8 

0.19 

13 

129.9 

855  11.52 

14  34  17.2 

13.4 

5.0 

0.34 

27 

23  15.3 

9  4140.36 

151924.2 

7.3 

2.8 

0.19 

U 

126.1 

8  55  17.45 

14  1859.1 

13.6 

5.1 

0.35 

28 

23  18.8 

9  49   8.40 

14  47  42.8 

7.2 

2.7 

0.18 

15 

121.9 

855   4.68 

14   5  13.4 

13.8 

5.2 

0.35 

29 

23  22.4 

9  56  39.12 

14  13  47.0 

7.1 

2.7 

0.18 

16 

1  17.4 

854  33.26 

+  13  53   6.5 

14.0 

5.3 

0.35 

30 

2326.0 

10   4  10.97 

+1337  48.0 

70 

2.7 

0.18 

17 

1  12.6 

853  43.35 

13  42  44.6 

14.2 

5.3 

0.36 

31 

23  29.5 

10  1 1  42.55 

1259  56.8 

6.9 

2.6 

0.18 

18 

I    7.6 

8  52  35.32 

13  34  12.8 

14.4 

5.4 

0.36 

Sept.  1 

23  33.1 

1019  12.64 

1220  24.8 

6.8 

2.6 

0.17 

19 

i    2.3 

851    9.73 

13  27.3.5.9 

14.6 

5.4 

0.37 

2 

23  36.6 

1026  40.23 

1139  23.5 

6.7 

2.5 

0.17 

20 

0  56.7 

8  4927.36 

13  22  57.9 

14.7 

5.5 

0.37 

3 

2340.1 

10  34   4.50 

10  57   3.7 

6.7 

2.5 

0.17 

21 

0  50.7 

8  47  29.27 

+  132021.5 

14.8 

5.5 

0.37 

4 

23  43.5 

10  4124.81 

+1013  35.8 

6.6 

2.5 

0.17 

22 

0  44.6 

8  45  16.75 

1319  48.1 

14.9 

5.6 

0.38 

5 

23  46.8 

10  4840.69 

929   9.8 

6.6 

2.5 

0.17 

23 

0  38.3 

842  51.45 

1321  17.5 

1.5.0 

5.6 

0.38 

6 

23  50.0 

105651.75 

8  43  55.0 

6.5 

2.5 

0.16 

24 

0  31.7 

8  40  15.27 

13  24  48.4 

15.1 

5.7 

0.39 

7 

23.5.3.1 

11    2  57.74 

7  57  59.8 

6.5 

2.4 

0.16 

25 

0  25.1 

837  30.37 

13  30  17.9 

1.5.1 

5.7 

0.39 

8 

23  56.2 

11    958.50 

7  1132.0 

6.5 

2.4 

0.16 

1 

26 

0  18.4 

8.34  39.25 

+  133741.1 

15.0 

5.7 

0.39 

9 

23  59.2 

11  16  53.98 

+  624  38.8 

6.5 

2.4 

0.16  1 

27 

011.5 

8  3144.57 

134651.4 

15.0 

5.6 

0.39 

11 

0   2.1 

1123  44.20 

5.3726.7 

6.4 

2.4 

0.16 ! 

28 

0   4.6 

828  49.26 

13  57  40.6 

14.9 

5.6 

0.;^ 

12 

0   4.9 

1130  29.20 

4.50    1.6 

6.4 

2.4 

0.16 

28 

23  57.H 

825  56.35 

14   9  59.1 

14.8 

5.5 

0.38 

13 

0   7.6 

1137   9.08 

4    228.9 

6.4 

2.4 

0.16 

29 

23  51.0 

8  23  8.95 

14  23  36.3 

14.7 

5.5 

0.38 

14 

0  10.2 

1 1  43  43.98 

3  14  53.3 

6.4 

2.4 

0.16' 

30 

23  44.5 

820  30.17 

+  14.3820.4 

14.5 

5.4 

0.37 

15 

0  12.8 

1150  14.07 

+  2  27  19.0 

6.4 

2.4 

0.15 

31 

23  38.1 

8  18   3.01 

14  53  58.7 

14.3 

5.4 

0.37 

16 

0  15.3 

1156  39.52 

139  50.1 

6.3 

2.4 

0.15 

Aug.  1 

23  32.0 

8  15  50.41,   15  10  18.0 

14.1 

5.3 

0.36 

17 

0  17.7 

12   3   0.52 

0  5230.1 

6.3 

2.4 

0.15- 

2 

2326.2 

8  1355.12;    1527   4.9 

13.9 

5.2 

0.36 

18 

020.0 

12   917.27 

+  0   522.0 

6.3 

2.4 

0.15 

3 

23  20.7 

8  12  19.65 

15  44    5.5 

13.6 

5.1 

0.35 

19 

0  22.3 

121529.98 

-  04131.1 

0.3 

2.4 

0.15. 

4 

23  15.6 

8  11    6.24|+16    1    6.4 

13.3 

5.0 

0.34 

20 

024.4 

12  21.38.85 

-  1  28   6.7 

6.3 

2.4 

0.15[ 

5 

23  10.8 

8  10  16.82    16  17  54.3 

13.0 

4.9 

0.33 

21 

0  26.6 

12  27  44.09 

2  14  22.3 

6.3 

2.4 

0.15 

6 

23   6.4 

8   9  53.04    10  34  16.0 

12.6 

4.8 

0.33 

22 

0  28.7 

12  33  45.90 

3   0  15.7 

6.4 

2.4 

0.15 

7 

23   2.5 

8   9  56.23    16  49  58.7 

12.3 

4.0 

0.32 

23 

0  30.7 

12  39  44.49 

345  45.0 

6.4 

2.4 

0.16 

8 

2259.1 

810  27.44    17   4  49.8 
81127.42'+17  18  37.0 

12.0 

4.5 

0.31 

24 

0  32.7 

12  45  40.03 

4  30  48.3 

6.4 

2.4 

0.16 

9 

2256.2 

11.7 

4.4 

0.30 

25 

0  34.6 

12  5132.73 

-  51523.8 

6.4 

2.4 

0.16 

10 

22.53.7 

8  12  56.591    17  31    8.4 

11.3 

4.3 

0.29 

26 

0  36.5 

1257  22.72 

5  5929.9 

6.5 

2.4 

0.16 

11 

2251.8 

8  14  55.19;    17  42  12.2 

11.0 

4.1 

0.29 

27 

0  38.4 

13   3  10.20 

6  43   5.2 

6.5 

2.4 

0.16 

12 

22  50.3 

81723.19 

17  5136.9 

10.7 

4.0 

0.28 

28 

0  40.2 

13   855.33 

7  26   8.0 

6.5 

2.5 

0.16 

13 

22  49.3 

8  2020.26 

17  59  11.4 

10.4 

3.9 

0.27 

29 

0  42.0 

13  14  38.24 

8   8  37.0 

6.5 

2.5 

0.16 

14 

2248.8 

823  45.91 

+18   4  44.9 

10.1 

3.8 

0.26 

30 

0  43.6 

1320  19.06 

-  8  50  30.8 

6.6 

2.5 

0.16 

15 

22  48.7 

827  39.41 

+  18   8   7.2 

9.8 

3.7 

0.25 

31 

0  45.3 

13  25  57.93 

-  9  3148.0 

6.6 

2.5  0.17|| 
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FOB  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

RAacension 

at 

Transit 

Apparent 

Deounatiou 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 

Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi, 
diam. 

1 
S.Tx»f' 
Sem. 
PaM. 
Mer. 

Oct.    1 

h   m 
0  45.3 

b   m     s 
13  25  57.93 

0      /      n 

-  9  3148.0 

6.6 

h 

2.5 

s 
0.17 

Nov.  15 

h    m 
23  55.4 

b   ni     8 
15.37  17.78 

0    1     II 
-19  19  17.2 

13.0 

4!9 

a 
0.:i4 

2 

047.0'  13  3134.96 

10  1227.4 

6.6 

2.5 

0.17 

16 

23  46.5 

15  32   7.00,    18  40  26.0 

13.0 

4.9 

0.34 

3 

0  48.7J  13  37  10.22 

10  5227.8 

6.7 

2.5 

0.17 

17 

2:^37.4 

15  26  59.04'    18    132.2 

12.9 

4.8 

0.34 

4 

050.3' 13  42  43.79 

113147.9 

6.7 

2.5 

0.17 

18 

23  28,6 

15  22   3.98    17  23  44.3 

12.8 

4.8 

0.33 

5 

0  51.9  13  4815.76 

12  10  26.4 

6.8 

2.5 

0.17 

19 

23  20.1 

15  17  31.23    16  48   9.5 

12.6 

4.7 

0.33 

6 

0  53.4  13  53  46.18 

-12  4821.9 

6.8 

2.6 

0.17 

20 

2312.1 

1*5  13  28.82-16  15  47.0 

12.4 

4.7 

0.32  j 

7 

0  55.0  13  59  15.05 

13  25  33.1 

6.9 

2.6 

0.17 

21 

23   4.7 

15  10   2.88 

15  47  26.8 

12.2 

4.6 

0.32, 

8 

056.5' 14   4  42.37 

14    158.6 

6.9 

2.6 

0.17 

22 

22  58.0 

15   717.73 

15*23  44.2 

12.0 

4.5 

0.31  1 

9 

0  58.0|  14  10  8.12 

14  37  37.0 

7.0 

2.6 

0.17 

23 

2252.1 

15   5  15.76 

15   5   0.4 

11.7 

4.4 

0.31  ' 

10 

0  59.5  14  1532.28 

1 

15  12  26.8 

7.0 

2.6 

0.18 

24 

2246.8 

15   3  57.64 

14  5122.8 

11.4 

4.3 

o.:io 

11 

1    0.9  14  20  54.79 

-15  4626.7 

7.1 

2.7 

0.18 

25 

22  42.4 

15   3  22.72 

-14  42  46.7 

11.0 

4.1 

0.29' 

19 

1    2.3  14  26  15.53 

16  19  34.9 

7.1 

2.7 

0.18 

26 

2238.5 

15   3  29.28 

14  38  58.6 

1*0.7 

4.0 

0.28 

13 

1    3.6 

14  3134.37 

16  5149.7 

7.2 

2.7 

0.18 

27 

22  35.4  15   4  14.83 

14  39  38.9 

10.4 

3.9 

0.27! 

14 

1    5.0 

143651.15 

17  23   9.4 

7.3 

2.7 

0.18 

28 

2252.8  15   5  36.53 

14  44  22.7 

lO.I 

3.8 

0.26 

15 

1    6.3 

14  42   5.66 

17  53  32.2 

7.4 

2.8 

0.19 

29 

22  30.8'  15   7  31.31 

1 

14  52  43.9 

9.9 

3.7 

0.26  j 

16 

1    7.6 

14  47  17.64 

-1822  58.1 

7.4 

2.8 

0.19 

30 

22  29.3  15   9  56.10 

-15   4  15.1 

9.6 

3.6 

0.25 

17 

I    8.7 

14  5226.79 

1851  19.0 

7.5 

2.9 

0.19 

Dec.   1 

2228.2  15  12  47.89 

15  18  30.1 

9.3 

3.5 

0.24! 

18 

1    9.8 

14  57  32.74 

19  18  38.6 

7.6 

2.9 

0.20 

2 

2227.5  15  16   3.83 

15  35   3.7 

9.1 

3.4 

0.-2:J 

19 

1  10.9 

15  2  35.09 

19  44  52.7 

7.7 

2.9 

0.20 

3 

22  27.2  15  19  41.30 

15  53  32.8 

8.9 

3.3 

0.23  j 

20 

1  12.0 

15  7  33.36 

20   9  58.7 

7.8 

3.0 

0.20 

4 

2227.2  15  23  37.96 

16  13  35.7 

8.7 

3.2 

0.22  1 

21 

1  13.0 

151226.96 

-20  33  54.0 

8.0 

3.0 

0.21 

5 

2227.5  1527  51.68 

-16  34  5.3.2 

8.5 

3.2 

0.22 

22 

1  13.8 

15  17  15.23 

20  56  35.7 

8.1 

3.1 

0.21 

6 

22  28.0  15  32  20..56 

16  57   7.9 

8.3 

3.1 

0.21 

23 

1  14.6 

152157.45 

21  18  0.7 

8.2 

3.1 

0.22 

7 

22  28.8  15  37   2.94 

17  20   4.4 

8.2 

3.1 

0.21  ! 

24 

1  15.2 

1526  32.74 

2138  5.4 

8.3 

3.2 

0.22 

8 

2229.7|  15  4157.:^ 

17  43  29.0 

8.0 

3.0 

0.21  1 

25 

1  15.7 

1531    0.15 

2156  46.2 

8.5 

3.2 

0.23 

9 

22  30.8  15  47   2.58 

18   7   9.6 

7.9 

3.0 

0.20; 

26 

1  16.1 

15  35  18.57 

-2213  59.4 

8.6 

3.3 

0.23 

10 

22  32.2  15  52  17.43 

-18  30  55.4 

7.7 

2.9 

0.20 

27 

1  16.3 

153926.73 

222940.5 

8.8 

3.3 

0.24 

11 

22  33.7  15.57  40.98 

18  54  37.2 

7.6 

2.9 

0.20; 

28 

1  16.3 

15  4323.25 

2243  44.7 

9.0 

3.4 

0.24 

12 

22  35.2  16   3  12.39 

19  18   6.8 

7.5 

2.9 

0.20 

29 

1  16.0 

1547  6.54 

22  56  6.9 

9.2 

3.5 

0.25 

13 

22  36.8  16   8  50.91 

19  41  16.7 

7.4 

2.8 

0.20 

30 

1  15.6 

1550  34.83 

23  6  41.2 

9.4 

3.6 

0.25 

14 

22  38.6  16  14  35.92 

20   4   0.5 

7.3 

2.8 

0.19 

1 

31 

1  14.8 

1553  46.16 

-23  1521.2 

9.6 

3.6 

0.26 

15 

22  40.5  16  20  26.88 

-20  26  12.4 

7.2 

2.7 

O.I9| 

Nov.  1 

1  13.8 

1556  38.37 

23  2159.7 

9.8 

3.7 

0.26 

16 

22  42.5 

1626  23.28 

20  47  47.3 

7.1 

2.7 

0.19| 

2 

1  12.4 

15  59   9.11 

23  2628.8 

10.0 

3.8 

0.27 

17 

22  44.6 

16  32  24.71 

21    8  40.8 

7.0 

2.7 

0.19 

3 

1  10.6 

16    1  15.85 

2:528  39.7 

10.2 

3.9 

0.28 

18 

22  46.7 

16.38  30.82 

2128  48.8 

6.9 

2.6 

0.19 

4 

1    8.3 

16  2  55.91 

23  28  22.9 

10.5 

4.0 

0.28 

19 

22  48.9 

16  44  41.27 

2148   7.4 

6.9 

2.6 

0.18 

5 

1    5.5 

16   4   6.49 

-23  25  27.9 

10.7 

4.0 

0.29 

20 

2251.3 

16  50  55.78 

-22  6  33.4 

6.8 

2.6 

0.18 

6 

1    2.2 

16  4  44.81 

23  19  43.1 

10.9 

4.1 

0.29 

21 

22  53.7 

1657  14.11 

•22  24    4.1 

6.7 

2.5 

0.18 

7 

0.58.4 

16   4  48.18 

23  10  56.5 

11.2 

4.2 

0.30 

22 

22  56.1 

17   3  36.04 

22  40  36.4 

6.7 

2.5 

0.18 

8 

0  53.9 

16   4  14.18 

2258  56.5 

11.4 

4.3 

0.30 

23 

22  58.5|  17  10    1.35 

22  56   7.9 

6.6 

2.5 

0.18 

9 

0  48.8 

16   3   0.89 

2243  31.9 

11.7 

4.4 

0.31 

24 

23    1.0  17  16  29.86 

23  10  36.3 

66 

2.5 

0.18 

10 

0  42.9 

16    1    7.16 

-2224  33.8 

12.0 

4.5 

0.32 

25  23   3.6J  1 7  23    1 .42-23  23  59.4 

6.5 

2.5 

0.17 

11 

0  36.4 

15  5832.90 

22    156.0 

12.3 

4.6 

0.32 

26  23   6.2  17  29  35.87    23  36  15.4 

6.5 

2.4 

0.17 

12'   029.3 

15  55  19.36 

2135  39.0 

12.5 

4.7 

0.33 

27'  23   8.9!  17  36  13.05    23  47  22.3 

6.5 

2.4 

0.17 

13    021.5 

15  5129.46 

21    5  50.3 

12.7 

4.7 

0.33 

28  33  1 1 .6.  1 7  42  52.83    23  57  1 8.2 

6.4 

2.4 

0.17 

14    0  13.2 

15  47   7.90 

20  32  48.0 

12.8 

4.8 

0.33 

29  2:n4.4'  174935.11'  24   6    1.6 

1             1                    ' 

6.4 

2.4 

0.17 

15'    0   4.4 

15  4221.25-19  57   2.6 

12.9 

4.8 

0,33 

30  23  17.2  1756  19.75-24  1331.1 

6.3 

2.4 

0.17 

[        15  23  55.4 

1537  17.78-1919  17.2 

13.0 

4.9 

0.34 

3l' 23  20.0  18   3   6.63-24  19  45.3 

6.3 

2.4  0.17, 1 
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FOB  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Tranait 

at 
Tranait. 

Apparent 

DeoUDatJoD 

at 

Tranait. 

-2319  26!4 

Hor. 
Par. 

8erol 
diam. 

8.T.of 
Sem. 
Pam. 
Mer. 

Da*.©. 

Mean 

Time 

of 

Transit. 

h    m 
123.6 

Apparent 

R.  Anoension 

at 

Transit. 

h  m     H 
23   5  20.29 

Apparent 

DecllDation 

at 

Transit. 

-  7  22  54".4 

Hor. 
Par 

II 
5.5 

Semi 
diam. 

5'.'3 

8.T.of 
Sem. 
Pass. 
Mer. 

8    ~ 

0.36 

Jan.   0 

h    m 
0  33.5 

h  m     8 
19  13  45.39 

5.2 

5ro 

0.37 

F«b.l5 

I 

0  35.0 

19  19  12.37 

23  1 1  26.3 

5.2 

5.0 

0.37 

16 

1  24.3 

23   9  56.67 

6  53   4.8 

5.5 

5.3 

0.36 

2 

0  36.5 

19  24.38.61 

23   243.4 

5.2 

5.0 

0.37 

17 

1  24.9 

2314  32.34 

0  23   4.3 

5.5 

5.4 

0.36 

3 

0  38.0 

19  30   4.06 

22  53  18.1 

5.2 

5.0 

0.37 

18 

125.5 

23  19   7.34 

5  52  5:^.8 

5.6 

5.4 

0.36 

4 

0  39.4 

19  3528.67 

22  43  10.7 

5.2 

5.1 

0.37 

19 

126.1 

23  23  41.70 

522  34.1 

5.6 

5.4 

0.:^ 

5 

040.9 

19  4052.40 

-223221.7 

5.2 

5.1 

0.37 

20 

126.7 

232815.47 

-  4  52   0.0 

5.6 

5.4 

0.36 

6 

0  42.3 

1946  15.201  222051.6 

5.2 

5.1 

0.36 

21 

127.3 

23  32  48.69 

4  21  30.1 

5.6 

5.4 

0.36 

7 

043.7 

19  5137.02;  22   8  40.9 

5.2 

5.1 

0.36 

22 

127.9 

23  37  21.39 

3  50  47J 

5.6 

5.4 

0.36 

8 

0  45.1 

195657.83 

215550.0 

5.3 

5.1 

0.36 

23 

128.5 

23  4153.63 

3  19  57.8 

5.6 

5.4 

0.36 

9 

0  46.5 

20   2  17.60 

21  42  19.5 

5.3 

5.1  0.36 

1 

24 

129.1 

23  4625.44 

249   3.0 

5.6 

5.4 

0.36 

10 

0  47.9 

20   7  36.28-212810.0 

5.3 

5.1  0.36 

25 

129.7 

23  50  56.84 

-  2  18   3.5 

5.6 

5.4 

0.36 

11 

0  49.3 

20125:^.841  21  13  22.0 

5.3 

5.1  0.36 

26 

130.3 

23  5527.88 

147   0.1 

5.6 

5.5 

0.36 

12 

050.6 

20  18  10.26 

20  57  56.2 

5.3 

5.1  0.36 

27 

130.81 2:^59  58.61 

1  I5  5:).5 

5.7 

5.5;  0.36 

13 

051.9 

2023  25.52 

20  4153.2 

5.8 

5.l|o.36 

28 

131.4 

0   4  29.06 

0  44  44.5 

5.7 

5.5,  0.37 

14 

0  53.2 

20  28  39.581  20  25  13.5 

5.3 

5.1  0,36 

Mar.  1 

131.9 

0  8  59.28 

-  0  13  33.8 

5.7 

5.5  0.37 

15 

054.4 

20  33  52.43-20   7  57.9 

5.3 

5.1]  0.36 

2 

1  32.5 

0  13  29.31 

+  0  17  37.9 

5.7 

5.5  0.37 

16 

0  55.6 

20  39  4.04;   19  50   6.9 

5.3 

5.1  0.36 

3 

133.1 

0  17  59.19 

0  4849.8 

5.7 

5.5  0.:J7 

17 

0  56.8 

20  44  14.41 

193141.4 

5.3 

5.1 

0.36 

4 

1  :J3.7 

0  22  28.96 

1  20    1.2 

5.7 

5.5  0.:J7 

18 

0  58.0 

20  4923.53 

191241.9 

5.3 

5.1 

0.36 

5 

134.2 

026  58.66 

151  11.4 

5.7 

5.6  0.37 

19 

059.2 

2054  31.37 

1853  9.3 

5.3 

•5.1 

0.36 

6 

131.8 

0  3I28.:M 

2  22  19.5 

5.8 

5.6  0.37 

20 

1    0.4 

205937.92 

-18  33   4.2 

5.3 

5.1 

0.36 

7 

1  35.3 

0  3558.05 

+  25325.0 

5.8 

5.6  0.37 

21 

1    1.6 

21    4  43.18 

181227.4 

5.3 

5.1 

0.36 

8 

135.9 

0  40  27.81 

3  24  27.0 

5.8 

5.6  o.:?7 

22 

1    2.7 

21    947.16 

17  51  19.5 

5.3 

5.1 

0.36 

9 

136.4 

0  44  57.68 

3  55  24.8 

5.8 

5.6*  o.:s7 

23 

1    3.9 

21  I4  49.85|    17  29  41.3 

5.3 

5.2 

0.36 

.  10 

1  37.0 

0  49  27.69 

4  26  17.7 

5.8 

5.6;  0.38; 

24 

1    5.0 

21  19  51.23    17   7  33.6 

1 

5.3 

5.2 

0.36 

*  11 

137.6 

0  53  57.91 

4  57   5.0 

5.8 

5.6  0.:58^ 

26 

1    6.1 

2124  5I.3IJ-I6  44  57.3 

5.4 

5.2 

0.'36 

12 

138.2 

0  5828.36+  5  27  45.9 

5.9 

5.7,0.38 

26 

1    7.1 

212950.10,    162153.1 

0.4 

5.2 

0.36 

13 

138.8 

1    2  59.09      5  58  19.7 

5.9 

5.7  0.38 

27 

1   8.1 

2134  47.61     15  5821.7 

5.4 

5.2 

0.36 

14 

139.4 

1    7  30.15 

6  28  45.7 

5.9 

5.7  0.38; 

1         28 

1    9.0 

213943.83    15  34  24.0 

5.4 

5.2 

0.36 

15 

139.9 

1  12    1.56 

6  59   :i.2 

5.9 

5.7 

0.38 

29 

1  10.0 

2144  38.78    1510   0.7 

5.4 

5.2 

0.36 

16 

1  40.5 

1  16:^3.38 

72911.5 

5.9 

5.7 

0.38 

30 

1  10.9 

214932.47-14  45  12.7 

5.4 

5.2 

0.36 

17 

141.0 

121    5.64 

+  7  59   9.9 

5.9 

5.7 

0..38 

31 

1  11.8 

2154  24.92;   14  20   0.6 

5.4 

5.2 

0.36 

18 

141.6 

1  25  38.:J7 

828  57.5 

6.0 

5.7 

0.:}9 

Feb.   1 

1  12.7 

21  5916.15    13  54  25.3 

5.4 

5.2 

0.36 

19 

1  42.2 

130  11.63 

8  58  33.6 

0.0 

5.8 

0.39 

2 

1  13.6 

22   4   6.19    132827.6 

5.4 

5.2 

0.36 

20 

142.8 

1  34  45.43 

-  9  27  57.6 

6.0 

5.8 

0.39 

3 

1  14.5 

22  855.06    13   2   8.3 

5.4 

5.2 

0.36 

21 

143.4 

1  39  19.83 

9  57    8.7 

60 

5.8 

0.:)9 

4 

1  15.4 

2213  42.78-123528.1 

5.4 

5.2 

0.36 

22 

144.0 

143  54.87 

+10  26   6.2 

6.0 

5.8 

0.39 

5 

1  16.2 

221829.38|   12  828.0 

5.4 

5.3 

0.36 

23 

144.7 

148  30.55 

10  54  49.2 

6.0 

5.8 

0.39 . 

6 

1  17.0 

2223  14.88    II  41    8.7 

5.4 

5.3 

0.36 

24 

145.3 

153   6.91 

1123  17.0 

6.1 

5.8 

0.40 

7 

117.8 

222759.31     II  1330.9 

5.4 

5.3 

0.36 

25 

146.0 

157  43.99 

115128.9 

6.1 

5.9 

0.40 

8 

1  18.5 

223242.70    10  45  35.2 

5.5 

5.3 

0.36 

26 

146.7 

2  221.81 

12  19  24.1 

6.1 

5.9 

0.40 

! 

9 

1  19.2 

2237  25.08-10  17  22.6 

5.5 

5.3 

0.36 

27 

147.4 

2   7   0.39 

+12  47    1.9 

6.1 

5.9  0.40  j 

10 

120.0 

22  42  6.49,     9  48  53.7 

5.5 

5.3 

0.36 

28 

148.1 

2  1 1  39.77 

13  14  21.5 

6.1 

5.9  0.41; 

11 

120.7 

22  46  46.96      920   9.3 

5.5 

5.3 

0.36 

.      29 

148.8 

2  16  19.96 

13  4122.3 

6.2 

5.9 

0.41  ! 

12 

121.5 

22  5126.541     85110.7 

5.5 

5.3 

0.36 

30 

149.6 

221    0.99 

14    8   3.4 

6.2 

6.0 

0.41' 

13 

122.2 

2256   5.27J     82158.0 

5.5 

5.3 

0.36 

31 

150.4 

225  42.88 

14  :m  24.0 

6.2 

6.0 

0.41 

14 

122.9 

23   0  43.17-  7  52  32.4 

5.5 

5.3 

0.36 

32 

151.2 

2  3025.64 

+  15   0  23.5 

6.2 

6.0 

0.41 

15 

123.6 

23   520.29-  7  2254.4 

5.5 

5.3 

0.36 

33 

152.0 

2  35   9.31 

+1526    1.1 

6.2 

6.0 

0.42 1 

398 


VENUS,   1887. 


FOB  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Aacenaion 

at 

Transit. 

Apparent 

Deolination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Som. 
Pass. 
Mer. 

0.41 

Date. 
May  17 

Mean 

Time 

of 

Transit. 

Apparent 

R.  AioeDsioii 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

+2527  56.8 

Hor. 
Par. 

7.7 

Semi 
diam. 

1 

8.Tx>f 
8em. 
Pass. 
Met. 

Apr.  1 

h    m 
151.2 

h   m     B 
2  3025.64 

1-15   023.5 

e:. 

h    m 
241.0 

bras 
62147.19 

7.5  0.55  1 

2 

1  52.0 

2  35   9.31 

15  26    1.1 

6.2 

6.0  0.42 

18 

242.2 

626  55  32 

25  26  22.1 

7.8 

7.5'  0.56 

3 

152.8 

239  53.89 

1551  16.0 

6.3 

6.1  0.42 

19 

2  43.4 

6  32   2.81 

2524    5.8 

7.8 

7.6 

0.56  1 

4 

153.6 

2  44  39.40 

16  16   7.4 

6.3 

6.1  0.42 

20 

2  44.5 

6  37   9.61 

2521    8.1 

7.9 

7.6 

0.56 

5 

154.4 

249  25.85 

16  40  34.7 

6.3 

6.1 

0.43 

21 

2  45.7 

6  42  15.64 

25  17  29.4 

7.9 

7.7 

0.57 

6 

1  55.3 

254  13.26 

+17   4  37.2 

6.3 

6.1 

0.43 

22 

246.8 

6  47  20.84 [+-25  13   9.9 

8.0 

7.7 

0.57 

7 

156.2 

2  59    1.65 

1728  14.3 

17  5125.0 

18  14   8.7 

6.4 

6.2  0.43 

23 

2  47.9 

6  5225.13 

25   8   9.9 

8.1 

7.8 

0.57 

8 

157.0 

3   3  51.03 

6.4 

6.2  0.43 

24 

249.0 

6  57  28.46    25   2  29.7 

8.1 

7.8 

0.58 

9 

157.9 

3   8  41.39 

6.4 

6.2  0.43 

25 

250.1 

7   2  30.76    24  56   9.6 

8.2 

7.9 

0.58 

10 

158.8 

313  32.74 

18  36  24.7 

6.4 

6.2  0.44 

26 

2  51.2 

7   7  31.95    24  49   9.9 

8.2 

7.9 

0.58 

11 

159.7 

3  1825.10 

+185812.3 

6.5 

6.2  0.44 

27 

252.3 

7  1231.991+24  4131.0 

8.3 

8.0 

0.59 

12 

2   0.7 

323  18.47 

1919  30.8 

6.5 

6.3]  0.44 

28 

2  53.3 

7  17  30.79 

24  33  13.4 

a3 

8.0 

0.59 

13 

2    1.6 

3  28  12.84 

19  40  19.6 

6.5 

6.3'  0.44 

29 

254.3 

7  2228.30 

24  24  17.7 

8.4 

8.1 

0.59 

14 

2  2.6 

3  33   8.22 

20   0  37.9 

6.5 

6.3I  0.45 

30 

2  55.3 

7  27  24.47 

24  14  44.1 

8.5 

8.2 

0.60 

15 

2   3.6 

3  38  4.59 

20  2025.2 

6.6 

6.4 

0.45 

31 

256.3 

7  32  19.24!   24    4  33.2 

8.5 

8.2 

0.60 

16 

2   4.6 

3  43    1.94 

+2039  40.9 

6.6 

6.4 

0.45 

June  1 

257.3 

7  37  12.56'+23  53  45.5 

8.6    8.3 

0.60 

17 

2   5.6 

3  48  0.26 

20  5824.2 

6.6 

6.4  0.46 

2 

258.2 

7  42   4.37j  23  4221.7 

8.6    8.3 

0.61  1 

18 

2  6.7 

3  5269.55 

21  16  34.5 

6.7 

6.4 

0.46 

3 

2  59.1 

7  4654.62!  23  30  22.2 

8.7    8.4 

O.OI 

19 

2   7.7 

3  57  59.78 

2134  11.1 

6.7 

6.5 

0.46 

4 

3   0.0 

75143.29I  23  1747.7 

8.8    8.5 

0.61 

20 

2   8.8 

4   3   0.93 

21  51  13.6 

6.7 

6.5 

0.47 

5 

3    0.8 

756  30.32'  23   4  38.6 

1 

8.8    8.5 

0.62 

21 

2   9.8 

4   8   2.98 

+22   7  41.3 

6.8 

6.5 

0.47 

6 

3    1.6 

8    1  15.67+2250  55.6 

8.9 

8.6 

0.62) 

22 

2  10.9 

4  13   5.89 

2223  33.6 

6.8 

6.6  0.47 

7 

3   2.4 

8   5  59.311  22  36  39.4 

9.0 

8.7 

0.63  i 

23 

2  12.0 

4  18   9.64 

22  3849.9 

6.8 

6.6  0.47 

8 

3   3.1 

8  10  41.21    222150  6 

9.0    8.8 

0.63 ! 

24 

213.1 

423  14.19 

22  5329.9 

6.9 

6.6  0.48 

9 

3   3.8 

81521.34    22   629.8 

9.1 

8.8 

0.63 

25 

214.2 

4  2819.50 

23   7  32.8 

6.9 

6.6 

0.48 

10 

3   4.5 

8  19  59.661  2150  37.5 

9.2 

8.9 

0.64 

26 

2  15.4 

4  33  25.53 

+2320  58.0 

6.9 

6.7 

0.48 

11 

3   5.2 

824  36.14+2134  14.6 

9.3 

9.0 

0.64 

27 

216.6 

4  38  32.25 

23  33  45.2 

7.0 

6.7 

0.49 

12 

3   5.8 

829  10.771  21  1721.7 

9.3 

9.0 

0.65 1 

28 

217.9 

4  433961 

23  45  54.0 

7.0 

6.7 

0.49 

13 

3   6.4 

8  33  43.52    20  59  59.6 

9.4 

9.1 

0.65 

29 

219.1 

4  48  47.55 

23  57  23.9 

7.0 

6.8 

0.49 

14 

3   7.0 

8  38  14.37    20  42   8.9 

9.5 

9.2 

0.65 

30 

220.4 

4  5:J56.03 

24   814.5 

7.1 

6.8 

0.50 

15 

3   7.5 

8  42  43.30J  20  23  50.3 

9.6 

9.3 

0.66' 

May   1 

221.6 

4  59   5.01 

+24  1825.4 

r.i 

6.8 

0.50 

16 

3   8.0 

8  4710.29 

+20   5   4.5 

9.7 

9.3 

0.66 1 

2 

222.8 

5   4  14.41 

24  27  56.3 

7.1 

6.9 

0.50 

17 

3  8.5 

8  5135.32 

19  45  52.3 

9.8 

9.4 

0.67 

3 

2  24.0 

5   924.18 

24  36  40.8 

7.2 

6.9 

0.51 

18 

3   9.0 

8  5558.37 

1926  14.3 

9.9 

9.5 

0.67 

4 

225.2 

5  14  34.28 

24  44  56.5 

7.2 

6.9 

0.51 

19 

3   9.4 

9   0  19.42 

19   6  11.4 

9.9 

9.6 

0.68 

5 

2  26.4 

519  44.64 

24  52  25.1 

7.2 

7.0 

0.51 

20 

3   9.8 

9   4  38.45 

18  45  44.3 

10.0 

9.7 

0.681 

6 

227.7 

524  55.21 

+24  59  12.6 

7.3 

7.0 

0.52 

21 

3  10.2 

9   8  55.46+18  24  53.7 

10.1 

9.8 

0.69 

7 

228.9 

5  30   5.92 

25   5  18.7 

7.3 

7.1 

0.52 

22 

3  10.5 

913  10.43 

18   3  40.5 

10.2 

9.9 

0.69 

8 

2  30.1 

5  35  16.70 

2510  43.2 

7.3 

7.1 

0.52 

23 

3  10.7 

9  17  23.32 

17  42   5.3 

10.3 

10.0 

0.70 

9 

2  31.3 

5  40  27.51 

25  1526.0 

7.4 

7.1 

0.53 

24 

3  10.9 

921  34.12 

17  20   8.7 

10.4 

10.0 

0.70' 

10 

2  32.6 

5  45:^.29 

2519  26.8 

7.4 

7.2 

0.53 

25 

311.1 

9  25  42.82 

16  57  51.7 

10.5 

10.1 

0.71 

11 

2  33.8 

5  50  48.95 

+2522  45.6 

7.5 

7.2 

0.53 

26 

3  11.3 

9  29  49.40 

+  16  35  15.0 

10.6 

10.2 

0.71  . 

12 

2  35.0 

5  55  59.46    252522.5 

7.5 

7.3 

0.54 

27 

3  11.4 

9  33  53.84 

16  12  19.! 

10.7 

10.3 

0.72 

13 

2  36.2 

6    1    9.73    2527  17.3 

7.5 

7.3 

0.54 

28 

3  11.5 

9  37  56.14 

15  49   5.7 

10.8 

10.4 

0.73 

14 

2  37.9 

6   G19.70;  2528  30.0 

7.6 

7.4  0.54 

29 

3  11.6 

94156.27 

15  25  34.7 

10.9 

10.5 

0.73 

15 

2  38.7 

6  1129.32   2529   0.8 

7.6 

7.4 

0.55 

30 

3  11.6 

9  45  54.22 

15    1  47.2 

11.0 

10.6 

0.74 

16 

2  39.8 

6  16  38.50+252849.7 

7.7 

7.4 

0.55 

31 

311.5 

9  49  49.97 

+14  37  43.9 

M.I 

10.8 

0.74 

17 

241.0 

6  2147.191+2527  56.8 

7.7 

7.5  0.55 

32 

311.5 

9  53  43.51 

+  14  13  25.7 

11.3 

10.9 

0.75 

VENUS,   1887. 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 

Mean 

Time 

of 

Transit. 

h    m 

July   I 

3  11.5 

2 

3  11.5 

3 

311.4 

4 

3  11.3 

5 

311.1 

6 

310.9 

7 

3  10.7 

8 

3  10.4 

9 

3  10.1 

10 

3   9.8 

11 

3   9.5 

12 

3   9.1 

13 

3   8.6 

14 

3   8.1 

15 

3   7.5 

16 

3   6.9 

17 

3   6.3 

18 

3   5.6 

19 

3   4.9 

20 

3   4.1 

21 

3   3.3 

22 

3   2.5 

23 

3    1.6 

24 

3   0.7 

25 

259.7 

26 

2  58.7 

27 

257.6 

28 

2  56.5 

29 

2  55.3 

30 

2  54.0 

31 

252.7 

Aug.  1 

2  51.4 

2 

250.0 

3 

248.5 

4 

2  47.0 

5 

2  45.4 

6 

243.7 

7 

242.0 

8 

240.3 

9 

2  38.5 

10 

236.6 

11 

2  34.6 

12 

232.5 

13 

230.2 

14 

227.9 

15 

225.6 

16 

223.2 

Apparent 

R.  AflOenBion 

at 

Transit. 


li  m 
9  49  49.97 
9  53  4.3.51 
9  57  34.83 
10  123.92 
10   5  10.77 


+14  37  43.9 
14  13  25.7 
13  48  53.1 
13  24  6.9 
1259   8.1 


10   855.371+12 
10  1237.72 
10  16  17.81 
10  1955.62 
102331.13 


10  27  4.32 
1630  35.17 
10  34  3.68 
10  37  29.83 
10  40  53.60 

10  44  14.95 
10  47  33.86 
10  50  50.29 
10  54    4.20 

10  57  15.55 

11  024.29 
II  3  30.38 
11  6  33.77 
11  9  34.39 
II  12  32.15 

II  1526.99 
II  18  18.87 
1 1  21  7.70 
1 1  23  53.39 
1 1  26  35.86 

1129  15.02 
113150.76 
1 1  34  22.99 
1136  51.61 
1139  16.53 

114137.65 
II  43  54.84 
1 1  46  7.97 
1148  16.93 
115021.58 

11  5221.79- 
1154  17.40 
1 1  56   8.26 
1 1  57  54.22 
115935.12 


Apparent 

Deounalion 

at 

Transit. 


33  57.3 
12  835.2 
1143  2.6 
II  17  20.3 
10  5129.1 


+  10  2529.6 
9  5922.7 
9  33  9.0 
9  6  49.2 
8  40  24.3 

+  813  55.0 
7  47  21.8 
7  20  45.7 
6  54  7.6 
627  28.2 

+  60  48.2 
5  34  8.5 
5  7  30.1 
4  40  53.7 
4  14  20.2 

+  3  47  50.4 
3212.5.5 
2  55  6.3 
2  28  53.5 
2   2  48.2 

136  51.5 

III    4.3 

0  4527.7 

+  020   2.6 

-  0   5   9.9 

0  30   8.7 

0  54  52.6 

1  19  20.7 
14331.6 

2  7  24.2 

2  30  57.1 

2  54    9.2 
316  59.0 

3  392.5.3 

4  126.6 


12   1  10.78-  4  23    1.3 
12  241.02-  4  44   7.6 


Hor. 
Par. 

// 
11.1 

8«iui- 
diam. 

10'.8 

S.T.of 
Sem. 
Pass. 
Mer. 

s 
0.74 

11.3 

10.9 

0.75 

11.4 

11.0 

0.75 

11.5 

11.1 

0.76 

11.6 

11.2 

0.77 

11.7 

11.3 

0.77 

11.9 

11.4 

0.78 

12.0 

11.6 

0.79 

12.1 

11.7 

0.80 

12.3 

11.8 

0.80 

12.4 

12.0 

0.81 

12.6 

12.1 

0.82 

12.7 

12.3 

0.83 

12.9 

12.4 

0.84 

13.0 

12.6 

0.85 

13.2 

12.7 

0.86 

13.3 

12.9 

0.87 

13.5 

13.0 

0.88 

13.6 

13.2 

0.89 

13.8 

13.3 

0.89 

14.0  13.5 

0.90 

14.2  13.6 

0.92 

14.3  13.8 

0.93 

14.5  14.0 

0.94 

14.7 

14.2 

0.95 

14.9 

14.4 

0.96 

15.1 

14.6 

0.98 

15.4 

14.8 

0.99 

15.6,  15.0 

1.00 

15.8  I.V2 

1.01 

16.1   15.4 

1.03 

I6.3'  15.6 

1.04 

I6..5J  15.9 

1.06 

16.7  16.1 

1.07 

16.9  16.3 

1.09 

17.2  16.6 

1.10 

17.4  16.8 

1.12 

17.7  17.1 

1.14 

18.0  17.3 

1.16 

18.2  17.6 

1.17 

18.5  17.9 

1.19 

18.8  18.2 

1.21 

19.1   18.5 

1.23 

19.4  18.7 

1.25 

19.7  19.0 

1.27 

20.0|  19.3 

1.29 

20.3 

19.6 

1.31 

Date. 


Mean 

Time 

of 

Transit 


Aug.  16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

Sept.  1 

2 

3 

4 

5 
6 

7 
8 
9 

10 
II 
12 
13 
14 

15 
16 
17 

17 

18 

19 
20 
21 
22 
23 


223.2 
2  20.7 
2  18.0 
2  15.3 
2  12.5 

2  9.6 
2  6.6 
2  3.4 
2  0.1 
156.7 

153  2 
149.5 
145.8 
141.9 
137.8 

133.6 
129.3 
124.8 
120.2 
1  15.5 

1  10.7 
1  5.7 
1  0.6 
0  55.3 
049.9 

0  44.4 
0  38.8 
0  33.1 
027.3 
0  21.4 

0  15.5 

0   9.5 

0   3.5 

23  57.4 

23  51.3 


Apparent 

R.  Ascension 

at 

Transit. 


h  m 

12  2  41.02 

12  4    5.61 

12  524.46 

12  6.37.25 

12  7  43.81 

12  8  43.94 
12  9.37.44 
12  10  24.07 
12  11  3.63 
12  11  35.92 

12  12  0  75 
12  12  17.94 
1212  27.33 
12  12  28.76 
12  1222.10 

12  12  7.24 
12  11  44.10 
12  11  12.64 
12  10  32.87 
12   9  44.84 

12  8  48.64 

12  7  44.42 

12  6  32.37 

12  5  12.74 

12  3  4.5.84 

12  2  12.04 
12  0  31.75 
1158  45.44 
1 1  56  53.66 
1 1  54  57.02 

1152  56.17 
1150  51.83 
1148  44.72 
1 1  46  35.62 
1 1  44  25.32 


23  45.2  114214.65 
23  39.1  1140  4.46 
23  33.0  1 1  37  55.58 


23  26.9 
23  20.9 


1 1  35  48.85 
1 1  33  45.09 


24  23  15.0  II  31  45.12 

25J23   9.1,  1129  49.69 

26  23   3.4  1 1  27  59.49 

27J22  57.8  1126  15.19 

28  22  52.3  1124  37.43 

I  I 

29;  22  46  9  I  {  23   6.75 

30  22  41.5  112143.63 


Apparent 

DocKnatioD 

at 

Transit. 


4  44    7.6 

5  4  43.9 
5  24  48.3 

5  44  19.2 

6  3  14.5 

62132.1 
6  39   9.8 

6  56   5.3 

7  12  16.1 
7  27  40.0 

74214.4 

7  55  56.7 

8  844.3 
82034.4 
8  3124.3 

841  II. I 
8  49  52.0 

8  57  24.3 

9  3  45.4 
9   8  53.0 


Hor 
Par. 


Semi 
diam. 


8.T.of 
Sem. 
Pass. 
Mer. 


20.3 
20.7 
21.0 
21.3 
21. 

22.0 
22.4 
22.7 
23.1 
23.5 

23.9 
24.3 
24.6 

25.0  24.1 
25.4  24.5 


1.31 
1.34 
1.36 
1.38 


19.6 
20.0 
20.3 
20.6 
20.9'  1.40 

21.3J  1.43 
21.6;  1.45 
22.0  1.48 


22.3 
22.7 

23.0 
23.4 
23.8 


25.8 
26.2 
26.6 
27.0 
27.3 


9  12  44.7]  27.7 
9  15  18.2  28.0 
9  16  31.5  28.4 
9  16  2:^.0' 28.8 
9  14  51.6  29.2.28.1 

-911  56.3  29.5  28.4 


24.9 
25.3 
25.7 
26.0 
26.4 

26.7 
27.1 
27.4 
27.8 


9  7  36.5  29.8 
9  I52.0J30.I 
8  54  43.9  30.3 
8  46  1,3.0  30.6 


83621.1 
8  25  10.5 
8  12  44.3 
759  6.1 
7  44  20.1 


.30.8  29.6 


31.0 
31 

31.2 
31.3 


-  72831.0  31.3 
7  II  44.3!  31.4 
6  54  .5.9I3I.4 
635 42.l|  31.4 
6  16  39.8,31.4 


1.50 
1.53 

1.55 
1.58 
1.60 
1.63 
1.66 

1.68 
1.71 
1.73 
1.76 
1.78 

1.81 

1.83 

1.86; 

1.88* 

1.901 

1.92 
1.94 
1.95 
1.97 
1.99 

2.00 
2.01 
2.02  i 

30.2  2.0.3  i 

30.3  2.03 ' 


28.6 
28.9 
29.2 
29.4 


29.8 
30.0 


30.3 
30.4 
30.4 


2.04  : 
2.04  j 
2.04  . 


.30.4  2.04 
30.3  2.03 


5  57    5.9  31.3  30.3  2.03 : 
5  37    7.6I3I.2  30.2,2.02 


5  1652.0;  31. 1 
4  56  26.3  30.9 
4  3557.6  30.6 

-  4  1533.1!  30.4 
3  55  19.2  30.1 


30.0 
298 
29.6 

29.3 
29,1 


2.01 
1.99; 
1.98 1 

1.96: 
1.94 
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VENUS,   1887. 


FOE  TRANSIT  AT  WASHINGTON. 

Date. 

HMD 

Time 

of 

Transit 

Apparent 

R.  AecensioD 

at 

Transit 

Apparent 

Decfination 

at 

Transit 

Her. 
Par. 

diain. 

S.T.of 
Sem. 
Pasa. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit. 

-  238  I4!7 

Hor. 
Par. 

Semi- 
diam. 

1 

8.T.of' 
Sem. 
Pass. 
Mer. 

Oct.    I 

h    m 
22:J6.3 

b   in     8 
112028.49 

O       /        /#     1        tl     \        It 

-  3.3522.4  29.9  28.9 

1.93 

Nov.  16 

h    m 
20  49.6 

h   ni     s 
12  34  50.76 

15.5 

15.0 

s      i 
1.00: 

2 

2231.3 

11  1921.71 

3  15  48.6  29.6  28.6 

1.91 

17 

20  49.1 

12  38  15.68     253  26.9 

15.3 

14.8 

0.99 

3 

2226.4 

11  1823.58 

2  56  4.3.4  29.3  28.3 

1.89 

18 

20  48.6 

124142.89      3  9   3.5 

15.1 

14.6 

0.98, 

4 

22  21.6 

11  17  34.32 

2  38  11.6  29.0' 28.0 

1.87 

19 

20  48.1 

1245  12.34      3  25   3.4 

14.9 

14.5 

0.96 

5 

22  17.0 

11  16  54.08 

22017.7  28.6  27.6 

1.84 

20 

20  47.7 

124843.98      3  4125.7 

14.8 

14.3 

0.95 

6 

2212.6 

11  1622.98 

-23   5.7  28.3  27.3 

1.82 

21 

2047.3 

1252  17.74;-  3  58   9.2 

14.6 

14.1 

0.94 

7 

22   8.3 

11  16    1.06 

146  39.3  28.0  27.0 

1.80 

22 

2047.0 

1255  53.55     4  15  12.8 

14.4 

13.9 

0.93 

8 

22  4.2 

11  15  48.30 

131    1.5' 27.6  26.7 

1.78 

23 

2046.7 

1259  31.36'     4  32  35.5 

14.2 

13.7 

0.92 

9 

22  0.2 

11  1544.66 

1  16  14.8*  27.2;  26.3 

1.75 

24 

2046.5 

13   3  11.12      4  50  16.2 

14.1 

13.6 

0.91 

10 

21  56.3 

11  1550.07 

1    221.2 

26.9[26.0 

1.73 

25 

2046.3 

13   6  52.80'     5   813.8 

1 

13.9 

1.3.4 

0.90 

11 

21  52.7 

1 1  16   4.42 

-  0  4922.5 

26.5 

25.6 

1.70 

26 

20  46.1 

1310:i6.38-  52627.4 

13.7 

13.3 

0.89 

12 

2149.1 

111627.55 

0  37  20.0 

26.1 

25.'i 

1.68 

27 

2045.9 

13  14  21.81 

5  44  55.9 

13.6 

13.2 

0.88 

13 

21  45.7 

11  1659.28 

026  14.6 

25.7 

24.8  1.66! 

28 

20  45.7 

13  18  9.06 

6   3  38.3 

13.4 

13.0 

0.87 

14 

21  42.6 

11  17  39.42 

0  16   7.0 

25.3!  24.5  1.63 

29 

2045.6 

132158.10 

62233.5 

13.3 

12.9 

0.86 

15 

21  39.4 

11  1827.76 

-  0  657.6 

24.9  24.1 

1.61 

30 

20  45.5 

13  25  48.91 

6  4140.6 

13.1 

12.7 

0.85 

16 

21  36.3 

11  1924.08 

+  0    1  13.3 

24.6  23.7 

1.58 

Dec.  1 

2045.4 

132941.46 

-7   0  58.5 

13.0 

12.5 

0.84 

17 

21  33.4 

1120  28.14 

0  825.9 

24.2:  23.4 

1.56 

2 

20  45.3 

13  33  35.73 

7  2026.2 

12.8 

12.4 

0.83 

18 

2130.6 

112139.71 

0  14  40.4 

23.8  23.0 

1.54 

3 

20  45.3 

13  37  31.69 

7  40   2.7 

12.7 

12.3 

0.82 

19 

21  28.0 

112258.57 

0  19  57.3 

23.5 

22.7 

1.51 

4 

2045.4 

13  4129.33 

759  47.1 

12.6 

12.1 

0.82 

20 

2125.5 

1 1  24  24.46 

024  17.1 

23.1 

22.3 

1.49 

5 

2045.4 

13  4528.61 

819.m3 

12.4 

12.0 

0.81 

21 

2123.1 

1125  57.14 

+  027  40.4 

22.8  22.0 

1.46 

6 

20  45.5 

13  49  29.53 

-  8  39  35.2 

12.3 

11.9 

0.80 

22 

21  20.9 

1127  36.39 

0  30   7.9 

22.4  21.6 

1.44 

7 

2045.6 

13  53  32.05 

859  36.9 

12.2 

11.8 

0.79 

23 

21  18.7 

112921.98 

0  3140.5 

22.0]  21.3  1.42 

8 

20  45.7 

13  67  36.15 

919  42.3 

12.1 

11.7 

0.78 

24 

21  16.6 

1131  13.67 

0  3219.3 

21.7  21.0  1.40 

9 

20  4.5.8 

14    14l.a3 

9  39  50.4 

11.9 

11.5 

0.77 

25 

21  14.6 

1133  11.25 

0  32  5.2 

21.4120.7 

1.37 

10 

20  45.9 

14   5  49.07 

10   0   0.3 

11.8 

11.4 

0.77 

26 

21  12.7 

1135  14.50 

+  0  30  59.1 

21. o' 20.3 

1.35 

11 

20  46.1 

14   9  57.86 

-1020  10.9 

11.7 

11.3 

0.76 

27 

21  10.9 

1137  23.21 

0  29  2.0 

20.7,  20.0 

1.33 

12 

20  46.4 

14  14   8.19 

104021J^ 

11.6 

11.2 

0.76 

28 

21    9.3 

1139  37.17 

02615.0 

20.4  19.7 

1.31 

13 

20  46.7 

14  1820.04 

11    0  30.1 

11.5 

11.1 

0.75 

29 

21    7.7 

114156.19 

0  2239.2 

20.1  19.4 

1.29 

14 

20  47.0 

14  2233.40 

1120  36.8 

11.4 

11.0 

0.74 

30 

21    6.1 

1 1  44  20.08 

0  1815.7 

19.8  19.1 

1.27 

15 

20  47.3 

14  26  48.26 

1 1  40  40.2 

11.2 

10.9 

0.74 

31 

21    4.6 

114648.66 

+  0  13   5.8 

19.5  18,8 

1.26 

16 

20  47.6 

14  31    4.63 

-12   0  39.5 

11.1 

10.7 

0.73 

Nor.  1 

21    3.1 

114921.74 

0   7  10.6 

19.2  18.5 

1.24 

17 

20  48.0 

14  3522.49 

1220.33.7 

11.0 

10.6 

0.73 

2 

21    1.9 

1151  59.14 

+  0   0  31.3 

18.9 

18.3 

1.22 

18 

20  48.4 

14  3941.83 

124021.7 

10.9 

10.5 

0.72 

3 

21    0.7 

1 1  54  40.68 

-  0   650.9 

18.7 

18.0 

1.20 

19 

20  48.8 

14  44    2.64 

13   0   2.7 

10.8 

10.4 

0.72 

4 

2059.5 

1157  26.21 

014  54.7 

18.4 

17.7 

1.19 

20 

20  49.2 

14  4824.94 

13  19  35.8 

10.7 

10.4 

0.71 

5 

2058.4  12   0  15.58 

-  02338.9 

18.1 

17.5 

1.17 

21 

2049.6 

14  5248.71 

-13  39   0.0 

10.6 

10.3 

0.71 

6 

20  57.3  12   3   8.61 

033   2.3 

17.8 

17.2 

1.15 

22 

20  50.1 

14  57  13.97 

13  5814.4 

10.5 

10.2 

0.70 

7 

20  56.3|  12   6   5.15 

0  43   3.6 

17.6 

17.0 

1.14 

23 

20  50.6 

15    140.71 

14  17  18.1 

10.4 

10.1 

0.70 

8 

20  55.3|12   9   5.06 

0  5341.5 

17.3 

16.8 

1.12 

24  2051.1 

15   6   8.94 

14  36  10.2 

10.4 

10.0 

0.69 

9 

20  54.4  1212   8.21 

1    4  54.8 

17.  l!  16.5 

1.10 

25  20  51.6 

15  10  38.64 

14  54  49.9 

10.3 

9.9 

0.68 

10 

20  53.6  12  15  14.46'-  1  16  42.4 

16.8  16.3 

1.09 

26' 20  52.2 

15  15   9.82 

-15  13  16.2 

10.2 

9.8  0.68 

11 

2052.9!  12  1823.69      129   2.8 

16.6*  16.0  1.07 

27|20  52.8' 15  1942.49 

15  3128.2,10.1 

9.7  0.67 1 

12 

20  52.2  12  2135.791     14154.7 

16.4  15.8;  1.06 

28  2053.4;  15  24  16.63 

15  4925.2  10.0 

9.7  0.67, 

13 

20  51.5  1224  50.65      155  17.1 

16.2  15.6 

1.04 

29  20  54.111528  52.24 

16   7   6.3'   9.9 

9.6  0.67 

14 

20  50.8  12  28   H.isj     2   9   8.7 

I6.0I  15.4 

1.03 

30  20  54.8  15  3329.30 

1624  30.4    9.8 

9.5  0.66 

1 

15 

20  50.2  1231  28.22-  223  28.3 

15.8  15.2 

1.02 

31  2055.5  15  38   7.83 

-1641.36.8    9.8 

9.4  0.66 

16'2049.6  1234  50.76-  23814^ 

15.5  15.0 

1.00 

32  2056.2  15  4247.82 

-165824.71  9.7 

9.3' 0.65 1 

MARS,   1887. 
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FOE  TEANSIT  AT  WASHmGTON. 

Date. 

Mean 

Time 

of 

Tnmait 

B.  AjBoension 

»t 

Tranait 

At 

Transit 

Hot. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Paes. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

B.  Aaoenaion 

nt 

Transit 

Deoun^Um 

at 

Transit 

tfor. 
Par. 

Semi, 
diam. 

aT4)f 
Sem. 

Oct.    1 

h    m 
2058.5 

b   m     s 
9  4220.66 

o     /     « 

+15  859.1 

4.1 

2.3 

0.16 

N0V.I6 

k    m 
19  40.1 

h   m     s 
1125   6.06 

+53626!5 

II 
4.9 

II 
2.8 

0.19 

2 

2056.9 

944  44.34 

14  57  25.1 

4.1 

2.3 

0.16 

17 

19  38.2 

1127  10.38 

52345.9 

4.9 

2.8 

0.19 

3 

20  55.4 

9  47   7.58 

14  4547.0 

4.1 

2.4 

0.16 

18 

19  36.3 

112914.28 

5  11    6.6 

4.9 

2.8 

0.19 

4 

20  53.8 

9  49  30.37 

14  34   4.9 

4.1 

2.4 

0.16 

19 

19  34.4 

1131  17.76 

4  5828.6 

4.9 

2.8 

0.19 

5 

20  52.2 

9  5152.72 

14  2219.0 

4.1 

2.4 

0.16 

20 

19:«.6 

1133  20.81 

4  45  52.1 

5.0 

2.8 

0.19 

6 

2050.7 

9  54  14.63 

+14  1029.3 

4.2 

2.4 

0.16 

21 

19  30.7 

113523.43 

+4  33  17.2 

5.0 

2.9 

0.19 

7 

2049.1 

9  56  36.11 

13  5836.0 

•4.2 

2.4 

0.16 

22 

19  28.8 

1137  25.64 

4  20  44.0 

5.0 

2.9 

0.19 

8 

2047.5 

95857.14 

13  46  39.3 

4.2 

2.4 

0.16 

23 

19  26.9 

1139  27.42 

4   8  12.5 

5.0 

2.9 

0.19 

9 

20  45.9 

10    1  17.74 

13  34  39.2 

4.2 

2.4 

0.16 

24 

1924.9 

114128.78 

3  55  42.9 

5.1 

2.9 

0.19 

10 

20  44.3 

10   3  37.90 

132235.8 

4.2 

2.4 

0.16 

25 

1923.0 

1143  29.72 

3  43  15.3 

5.1 

2.9 

0.19 

11 

2042.7 

10   5  57.63 

+131029.3 

4.2 

2.4 

0.16 

26 

1921.1 

1145  30.24 

+3  30  49.7 

5.1 

2.9 

0.20 

12 

2041.1 

10  8  16.91 

125819.8 

4.2 

2.4 

0.17 

27 

1919.1 

1 1  47  30.3:) 

3  18  26.3 

5.1 

2.9 

0.20 

13 

2039.5 

1010  35.76 

1246   7.4 

4.3 

2.4 

0.17 

28 

19  17.2 

1 1  49  30.00 

3   6   5.1 

5.2 

3.0 

0.29 

14 

20  37.8 

101254.17 

12  33  52.3 

4.3 

2.4 

0.17 

29 

1915.3 

115129.24 

2  53  46.3 

5.2 

3.0 

0.20 

J5 

2036.2 

10  15  12.14 

122134.6 

4.3 

2.4 

0.17 

30 

19  13.3 

1153  28.06 

24130.0 

5.2 

3.0 

0.20 

16 

20  34.5 

1017  29.67 

+12   9  14.4 

4.3 

2.5 

0.17 

Dec.  1 

19  11.4 

1155  26.44 

+229  16.2 

5.3 

3.0 

0.20 

17 

2032.9 

1019  46.77 

115651.8 

4.3 

2.5 

0.17 

2 

19  9.4 

1157  24.39 

2  17   5.1 

5.3 

3.0 

0.20 

18 

20  31.2 

10  22   3.43 

1144  27.0 

4.3 

2.5 

0.17 

3 

19   7.4 

115921.90 

2   4  56.7 

5.3 

3.0 

0.20 

19 

2029.5 

1024  19.65 

1132  0.1 

4.3 

2.5 

0.17 

4 

19  5.4 

12    1  18.96 

152  51.3 

5.3 

3.0 

0.20 

20 

2027.9 

1026  35.44 

11  1931.1 

4.4 

2.5 

0.17 

5 

19   3.4 

12   3  15.57 

1  40  48.8 

5.4 

3.1 

0.21 

21 

20  26.2 

1028  50.81 

+11    7   0.2 

4.4 

2.5 

0.17 

6 

19   1.4 

12   5  11.72 

+128  49.4 

5.4 

3.1 

0.21 

22 

20  24.5 

10  31    5.74 

10  54  27.5 

4.4 

2.5 

0.17 

7 

18  59.4 

12   7   7.40 

1  16  53.2 

5.4 

3.1 

0.21 

23 

2022.8 

1033  20.24 

10  4153.2 

4.4 

2.5 

0.17 

8 

18  57.4 

12  9  2.61 

1    5   0.5 

5.5 

.3.1 

0.21 

24 

2021.1 

10  3534.31 

10  2917.3 

4.4 

Sf.5 

0.17 

9 

1855.4 

12  10  57.33 

0  53  11.2 

5.5 

3.1 

0.21 

25 

20  19.4 

10  37  47.97 

10  1639.9 

4.4 

2.5 

0.17 

10 

1853.3 

121251.55 

0  4125.5 

5.5 

3.2 

0.21 

26 

20  17.7 

10  40    1.21 

+10   4    1.2 

4.4 

2.5 

0.17 

11 

1851.3 

1214  45.28 

+0  29  43.6 

5.6 

3.2 

0.21 

27 

20  16.0 

10  42  14.04 

95121.2 

4.5 

2.6 

0.17 

12 

18  49.2 

121638.49 

0  18   5.5 

5.6 

3.2 

0.21 

28 

2044.2 

10  44  26.45 

9  38  40.1 

4.5 

2.6 

0.17 

13 

18  47.2 

12  1831.19 

+0   6  31.4 

5.6 

3.2 

0.22 

29 

2012.5 

10  46  38.46 

9  25  57.9 

4.5 

2.6 

0.17 

14 

18  45.1 

12  20  23.36 

-0   4  58.7 

5.7 

3.2 

0.22 

30 

20  10.7 

10  4850.07 

9  13  14.8 

4.5 

2.6 

0.17 

15 

1843.0 

1222  14.99 

0  16  24.5 

5.7 

3.3 

0.22 

31 

20   9.0 

10  51    1.27 

+  9   0  30.9 

4.5 

2.6 

0.17 

16 

18  40.9 

12  24   6.07 

-0  27  46.1 

5.7 

3.3 

0,22 

Nov.  1 

20   7.2 

10  53  12.07 

8  47  46.2 

4.6 

2.6 

0.18 

17 

18  38.8 

1225  56.60 

0  39   3.2 

5.8 

3.3 

0.2*2 

2 

20   5.5 

10  55  22.48 

835   0.9 

4.6 

2.6 

0.18 

18 

18  36.7 

12  27  46.57 

0  50  15.8 

5.8 

3.3 

0.22 

3 

20  3.7 

10  57  32.49 

822  15.1 

4.6 

2.6 

0.18 

19 

18  34.6 

1229  35.97 

1    123.8 

5.8 

3.3 

0.22 

4 

20    1.9 

10  5942.10 

8  9  28.9 

4.6 

2.6 

0.18 

20 

1832.5 

123124.80 

11227.1 

5.9 

3.4 

0.22 

5 

20  0.1 

11    151.32 

+  7  56  42.5 

4.6 

2.6 

0.18 

21 

18  30.4 

12331.3.04 

-123  25.6 

5.9 

3.4 

0.23 

6 

19  58.3 

11    4    0.14 

7  43  55.8 

4.7 

2.7 

0.18 

22 

1828.2 

1235   0.68 

.   134  19.2 

6.0 

3.4 

0.2:1 

7 

1956.5 

11    6   8.56 

7  31    9.1 

4.7 

2.7 

0.18 

23 

1826.1 

1236  47.72 

1  45   7.7 

6.0 

3.4 

0.23 

8 

19  54.7 

11    8  16.59 

7  1822.5 

4.7 

2.7 

0.18 

24 

1823.9 

1238  34.16 

15551.1 

6.1 

«.4 

0.23 

9 

19  52.9 

11  10  24.21 

7   536.1 

4.7 

2.7 

0.18 

25 

1821.7 

12  40  19.98 

2   6  29.4 

6.1 

3.5 

0.23 

10 

1951.1 

11  1231.42 

+  6  5249.9 

4.7 

2.7 

0.18 

26 

18  19.6 

1242   5.18 

-217   2.4 

6.1 

3.5 

0.23 

11 

19  49.3 

11  14  38.23 

6  40   4.2    4.8 

2.7 

0.18 

27 

18  17.4 

12  43  49.74 

227  30.0 

6.2 

3.5 

0.23 

12 

19  47.5  11  16  44.62 

627  19.1     4.8 

2.7 

0.18 

28  1815.2 

12  45  33.65 

2  37  52.1 

6.2 

3.5 

0.24 

13 

1945.6  11  1850.61 

6  14  34.6    4.8 

2.7 

0.18 

29  18  13.0 

12  47  16.89 

2  48   8.7 

6.3 

3.6 

0.24 

14 

15 

1943  8  1120  56.18 

6    151.0    4.8 

2.8 

0.18 

30  1810.7 

1248  59.46 

2  5819.6 

6.3 

3.6 

0.24 

1941.9  1123    1.33 

+  549   8.3,   4.8 

2.8 

0.18 

31  18  8.5 

125041.34 

-3   824.6 

6.4 

3.6 

0.24 

16 

1940.ll  1125  6.06 

+  53626.5    4.9 

2.8(0.19 

32  18  6.2 

125222.51   -32823.^ 

6.4 

3.7  0.24 1| 

26 
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FOB  TEANSIT  AT  WASHINGTON. 

Date. 

ICeftn 

Time 

of 

Trattsit 

Apparent 

R.  Aaoenaion 

at 

Transit. 

Apnarent 

DecfinatioD 

at 

transit. 

Hor. 
Par. 

Polar 
Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

DeoUnation 

at 

Transit. 

Hor. 
Par. 

8.T.of 
Polar  Sem. 
S«ni   Pass, 
diam.  Mer. 

Feb.   1 

h    in 
17  25.0 

h  m     8 
14  14  14.42 

0        /        H 

-12  5  35.9 

// 
1.7 

18.0 

1.30 

Mar.18 

h    m 
14  25.6 

h  m     s 
14  1143.84 

-n  43  16.7 

II 
1.9 

20'.4 

s 
1.48 

2 

1721.3 

14  14  26.64 

12  6  25.5 

1.7 

18.0 

1.31 

19 

1421.3 

14  1124.92 

114129.2 

1.9 

20.4 

1.46 

3 

17  17.6 

14  14  38.18 

12  711.5 

1.7 

18.1 

1.31 

20 

14  17.1 

14  11    5.43 

1139  38.8 

1.9 

20.5 

1.49 

4 

17  13.8 

14  14  49.04 

12  7  53.8 

1.7 

18.1 

1.32 

21 

14  12.8 

14  10  45.38 

1137  45.7 

1.9 

20.5 

1.49 

5 

17  10.0 

14  14  59.20 

12   8  32.5 

1.7 

18.2 

1.32 

22 

14   8.5 

14  10  24.78 

113549.8 

1.9 

20.5 

1.49 

1 

« 

17   6.3 

14  15   8.67 

-12  9   7.7 

1.7 

18.2 

1.32 

23 

14   4;3  14  10   3.64 

-113351.3 

1.9 

20.6 

1.49 

1 

1           7 

17   2.5 

14  15  17.44 

12  9  39.2 

1.7 

18.3 

1.33 

24 

14    oTOjU   9  41.98 

113150.3 

1.9 

20.6 

1.50 

8 

16  58.7 

14  1525.51 

12  10   7.1 

1.7 

18.3 

1.33 

25 

13  55.7  14    9  19.82 

1129  46.8 

1.9 

20.7 

1.50  { 

0 

16  54.9 

14  15  32.88 

121031.3 

1.7 

18.4 

1.34 

26 

13  51.4'  14   8  57.17 

1127  40.8 

1.9 

20.7 

1.50, 

10 

1651.1 

14  1539.54 

121051.9 

1.7 

18.4 

1.34 

27 

13  47.1  14    834.04 

112532.5 

1.9 

20.7|  1.50 

11 

16  47.2 

14  1545.49 

-1211    8.8 

1.7 

18.5 

1.34 

28 

13  42.7  14    810.46 

-112321.9 

1.9 

20.8  1.50 

12 

1643.4 

14  15  50.72 

121122.0 

1.8 

18.5 

1.35 

29 

13  38.4  14    7  46.43 

1121    9.2 

1.9 

20.8  1.51  1 

13 

16  39.5 

14  15  55.23 

121131.6 

1.8 

18.6 

1.35 

30 

1334.1   14    721.98 

11  1854.4 

2.0 

20.8 

1.51 

14 

16  35.7 

14  15  59.02 

121137.5 

1.8 

18.6 

1.36 

31 

1329.7I14   6  57.12 

11  16  37.5 

2.0 

20.9 

1.51 

15 

16  31.8 

14  16   2.08 

121130.7 

1.8' 18.7 

1 

1.36 

Apr.   1 

13  25.4  14    631.86 

11  14  18.7 

2.0 

20.9 

1.51 

16 

1627.9 

14  16   4.42 

-12  1138.2 

1.8  18.8 

1.37 

2!  13  21.0  14   6  6.24 

-11  1158.1 

2.0 

20.9 

1.51 

17 

1624.0 

14  16  6.03 

12  113.3.0 

1.8  18.9 

1.37 

3  ]3  16.7|  14    5  40.26 

11    935.8 

2.0 

20.9 

1.52 

18 

16  20.1 

14  16  6.91 

12  1 1  24.2 

1.8  18.9 

1.37 

4'  13  12.3  14   5  13.94 

11    7  11.8 

2.0 

21.0 

1.52| 

19 

16  16.1 

14  16   7.06 

1211  11.6 

1.8  19.0 

1.38 

5  13   7.9/4    4  47.29 

11    4  46.3 

2.0 

21.0 

1.52 

20 

16  12.2 

14  16   6.47 

12  10  55.3 

1.8  10.0 

1.38 

6 

13   3.5  14    4  20.35 

11    2  19.4 

2.0 

21.0 

1.52 

21 

16   8.2 

14  16   5.15 

-1210  35.4 

1.8  19.1 

1.39 

7!  1259.1  14    353.12 

-105951.0 

2.0 

21.0 

1.52 

22  16   4.3 

14  16   3.10 

121011.7 

1.8' 19.1 

1.39 

8'l2  54.7Jl4    3  25.62 

105721.4 

2.0 

21.1 

1.52 

23I16   0.3 

14  16   0.32 

12   9  44.4 

1.8  19.2 

1.39 

OJ  1250.3' 14   2  57.86 

10  54  50.6 

2.0 

21.1 

1.52 

24  15  56.3 

14  1556.81 

12   913.4 

1.8  19.3 

1.40 

10  1245.9  14    229.88 

10  5218.8 

2.0 

21.1 

1.52  j 

25  1552.3 

14  15  52.57 

12   838.8 

1.8  19.3 

1.40 

ir  1241.5  14   2    1.68 

10  49  46.0 

2.0 

21.1 

1.53 

26  15  48.3 

14  15  47.61 

-12  8  0.6 

1.8  19.4 

1.41 

12  12  37.2  14    133.29 

-10  47  12.2 

2.0 

21.1 

1.53 

27  1544.2 

14  1541.93 

12   7  18.8 

1.8  19.4 

1.41 

13  12  32.8  14    1    4.72 

10  44  37.7 

2.0 

21.1 

1.53 

28  1540.2 

14  15  35.53 

12  6  33.4 

1.8  19.5 

1.42 

14'1228.4|  14   0.36.00 

10  42  2.5 

2.0 

21.2 

1..'S3 

Mar.  1  15  36.2 

14  1528.42 

12   544.4 

1.8  19.5 

1.42 

15  12  24.0  14    0   7.14 

10  39  26.8 

2.0 

212 

1.53' 

2  1532.1 

14  15  20.60 

12   4  51.9 

1.8  19.6 

1.42 

16|12I9.5  13  59  38.16 

10  3650.6 

2.0 

21.2 

1.5:1 

3 

1528.0 

14  15  12.08 

-12  3  55.9 

1.8  19.6 

1.43 

17  1215.1   13  59   9.09 

-10  34  14.0 

2.0 

21.2 

1.53 

4 

1523.9 

14  15   2.86    12   2  56.4 

1.8  19.7 

1.43 

18' 12  10.7,  13  58  39.94 

10  31.37.1 

2.0 

21.2 

1.53 

5;  I519.9|l4  I4  52.94|   12    153.5 

1.8  19.7 

1.43 

19' 12   6.3|  13  58  10.73 

10  29   0.2 

2.0 

21.2 

1.53 

6' 15  1^.8;  14  14  42.34 

12   0  47.1 

1.9 

19.8 

1.44 

20  12    1.8 

13  57  41.49 

10  2623.3 

2.0 

21.2 

1.53 

7  1511.6 

14  14  31.05 

1159  37.3 

1.9 

19.8 

1.44 

21I1157.4 

13  57  12.24 

10  23  46.4 

2.0 

21.2 

1.53 

j 

8  15  7.5 

14  14  19.10 

-115824.3 

1.9 

19.9 

1.44 

22  11  53.0]  13  5643.00 

-10  21    9.7 

2.0 

21.2 

1.53i 

9  15   3.4 

14  14    6.47 

1 1  57   7.9 

1.9  19.9 

1.45 

23|  11  48.6  13  56  13.80 

10  1833.4 

2.0 

21.2 

l..'>3, 

10' 14  59.2 
Ilh4  55.0 

14  1353.18 

1155  48.2 

1.9  20.0 

1.45 

24  1144.2  13  55  44.64 

10  15  57.5 

2.0 

21.2 

\X^\ 

14  13  39.23 

1154  25.2 

1.9  20.0 

1.45 

25  11  39.7I  13  55  15.56 

10  1322.1 

2.0 

21.2 

1.53 

12  14  50.8 

14  13  24.63    1152  59.0 

1.9  20.1 

1.46 

26  1135.3'  13  54  46.57 

1              1 

10  10  47.5 

2.0 

21.2 

1.53 

13  14  46.7 

14  13   9.39-115129.6 

1.9 

20.1 

1.46 

27!  11  30.9;  13  54  17.70 

-10   8  13.6 

2.0 

21.2 

1.53 

14  14  42.5 

14  1253.51 

11  49  57.1 

1.9 

20.2 

1.46 

28' 1126.51  13  53  48.96 

10   540.6 

2.0 

21.2 

1.53 

15!  14  38.3 

14  1237.01 

114821.5 

1.9 

20.2 

1.47 

29;  11  22.1 

13  5320.38 

10   3  8.7 

2.0 

21.2 

1.53 

16!  14  34.0 

14  12  19.89 

1146  42.9 

1.9 

20.3 

1.47 

30  11  17.7 

135251.96 

10   037.8 

2.0 

21.2 

1.53 

17  14  29.8 

14  12  2.16 

1145    1.3 

1.9 

20.3 

1.47 

May  Vn  13.3 

13  5223.74 

9  58  8.1 

2.0 

21.2 

1.52 

18*14  25.6 

14  1143.84 

-114316.7 
-11412».2 

1.9 

20.4 

1.48 

2  11   8.9]  13  51  55.73 

-95539.9 

2.0 

21.2 

1.52 

19  14  21.3 

141124.92 

1.9!  20.4 

1.48 

3  11    4.51135127.95 

-  95313.1 

2.0!  21.1 

1.52, 
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FOE  TEANSIT  AT  WASHnTGTON. 

Mean 

Time 

ApparoDt 
R.  AsoensioD 

Apparent 
Declination 

Polar 

8.T.of 
Sem. 

Date. 

Mean 
Time 

R.  Ascension 

Deofination 

Polar 

8.T.of 
Sem. 

Date. 

of 

At 

at 

Hor. 

Semi 

Pass. 

of 

at 

at 

Hor. 

Ssml- 

Pass. 

TraoBit 

Transit. 

Transit. 

Par. 

diam. 

Mer. 

s 

Transit 

Transit. 

Transit. 

Par. 

dlam. 

Her. 

h    m 

h  m     a 

O        t       II 

^^ 

// 

1>    m 

h  m     s 

0     /    // 

// 

II 

s 

May  1 

11  13.3 

13  5223.74 

-9  58  8.1 

2.0 

21.2 

1.52 

June  16 

7  58.6.13  3828.87 

-84945.9 

1.8 

19.4 

1.40 

2 

11    8.9 

13  5155.73 

9  55  39.9 

2.0 

21.1 

1.52 

17 

7  54.6,13  3824.60 

8  49  38.7 

•1.8 

19.4 

1.39 

3 

11    4.5 

13  5127.95 

9  53  13.1 

2.0 

21.1 

1.62 

18 

7  50.6  133821.00 

849  35.4 

1.8 

19.3 

1.39 

4 

11    0.1 

13  51    0.42 

9  50  47.8 

2.0 

21.1 

1.52 

19 

7  46.6  13  3818.08 

849  36.0 

1.8  19.3 

1.39 

5 

10  55.7 

13  50  3.3. 15 

9  4824.1 

2.0 

21.1  1.52 

20 

7  42.6  13  38  15.84 

84940.6 

1.8  19.2 

1.38 

6 

1051.3 

1350   6.17 

-9  46   2.2 

2.0 

21.1   1.52 

21 

7  38.7i  13  3814.29 

-8  49  49.1 

1.8  19.2 

1.38 

7 

10  47.0 

13  49  39.48 

9  43  42.1 

2.0 

21. 1|  1.52 

22 

7  34.7  13  3813.42 

850    1.6 

1.8,  19.1 

1.37 

6 

1042.6 

1349  13.11 

94123.9 

2.0 

21.0  1.51 

23 

7  30.8  13  3813.22 

850  18.0 

1.8  19.1 

1.37 

9 

10  38.2 

13  48  47.06 

9  39   7.7 

2.0 

21.0  1.51 

24 

7  26.9  13  3813.71 

8  5038.3 

1.8  19.0  1.37  II 

10 

10  33.9 

134821.36 

9  36  53.7 

2.0 

21.0  1.51 

25 

7  23.0  1338  14.87 

8  51    2.6 

1.8  19.0 

1 

1.36 

n 

1029.5 

13  47  56.01 

-9  34  41.8 

2.0 

21.0  1.51 

26 

7  19.1   13  3816.71 

-8  5130.8 

1.8  18.9 

1.36 

12 

1025.2 

13  47  31.04 

9  32  32.1 

2.0 

20.9  1.51 

27 

7  15.2  13  3819.23 

8  52   2.9 

1.8  18.9 

1..35 

13 

1020.8 

13  47   6.47 

9  3024.8 

2.0 

20.9  1.50 

28 

711.3  133822.42 

852  38.8 

1.8  18.8 

1.35 

14 

10  16.5 

13  46  42.29 

9  2820.0 

2.0 

20.9  1.50 

29 

7   7.4  13  3826.28 

853  18.5 

1.8  18.7 

1.35 

J5 

1012.2 

13  46  18.54 

9  26  17.6 

2.0 

20.8  1.50 

30 

7   3.6  13  3830.81 

854   2.1 

1.8 

18.7 

1.34 

16 

10   7.9 

13  45  55.22 

-9  24  17.9 

2.0 

20.8  1.50 

July   1 

6  59.7  13  3836.00 

-8  54  49.4 

1.8 

18.6 

1.34 

17 

10   3.6 

13  45  32.36 

92220.9 

2.0 

20.8  1.49 

2 

6  55.9  13  38  41.85 

8  55  40.5 

1.7 

18.5 

1.34 

16 

959.3 

13  45   9.96 

920  26.7 

2.0 

20.7  1.49 

3 

6  52.1  13  3848.36 

8  56  35.4 

1.7 

18.5 

1.33 

19 

9  55.0 

13  44  48.04 

918  35.3 

1.9 

20.7  1.49 

4 

'  6  48.3  13  38  55.53 

8  57  34.0 

1.7 

18.4 

1.33 

20 

9  50.7 

13  44  26.62 

9  16  46.9 

1.9 

20.7 

1.49 

5 

6  44.3  13  39   3.35 

8  58  36.2 

1.7 

18.4 

1.32 

21 

9  46.4 

13  44   5.70 

-915    1.5 

1.9 

20.6 

1.48 

6 

640.7  133911.81 

-859  42.1 

1.7 

18.3 

1.32 

22 

9  42.1 

13  43  45.30 

91319.2 

1.9 

20.6  1.48 

7 

6  36.9  13  3920.91 

9   051.7 

1.7 

18.3 

1.32 

23 

9  37.8 

13  43  25.43 

9  1 1  40.0 

1.9 

20.6  1.48 

8 

633.1   1339  30.66 

9  2   5.0 

1.7|18.2 

1.31 

24 

9  33.6 

1343   6.10 

9  10   4.0 

1.9 

20.5  1.48 

9 

629.3  133941.04 

9   321.8 

1.7 

18.2 

1.31 

25 

929.4 

13  42  47.32 

9   8  31.3 

1.9 

20.5 

1.47 

10 

6  25.6  13  3952.06 

9   4  42.1 

1.7 

18.1 

1.31 

26 

925.1 

134229.11 

-9   7   2.0 

1.9 

20.4 

1.47 

11 

6  21.9  13  40   3.71 

-9  6  6.0 

1.7 

18.1 

1.30 

27 

920.9 

134211.48 

9   5  36.0 

1.9 

20.4  1.47 

12 

618.1   1340  15.99 

9   7  33.4 

1.7 

18.0 

1.30 

28 

9  16.7 

13  4154.42 

9   4  13.5 

1.9 

20.4  1.40 

13 

614.4  13  4028.89 

9   9   4.2 

1.7 

18.0 

1.29 

29 

9  12.5 

13  4137.95 

9   2  54.4 

1.9 

20.3  1.46 

14 

610.7  13  40  42.43 

910  38.5 

1.7 

17.9 

1.29 

30 

9   8.3 

13  4122.08 

9    139.0 

1.9 

20.3 

1.46 

15 

6   7.0  13  40  56.58 

1 

9  12  16.2 

..7 

17.9 

1.29' 

31 

9  4.1 

13  41    6.81 

-9   027.1 

1.9 

20.2 

1.45 

16 

6   3.3  1341  11.35 

-913  57.3 

1.7 

17.8 

1.28 

June  1 

8  59.9 

13  40  52.15 

8  59  18.8 

1.9 

20.2 

1.45 

17 

5  59.6  13  41  26.73 

9  1541.7 

1.7 

17.8 

1.28 

2 

8  55.8 

13  40  38.11 

8  58  14.2 

1.9 

20.2' 1.45 

18 

556.0  13  4142.72 

9  17  29.5 

1.7 

17.7 

1.27 

3 

851.6 

13  40  24.69 

8  57  13.2 

1.9 

20.1 

1.44 

19 

5  52.3  13  4159.31 

9  1920.6 

1.7 

17.7 

1.27 

4 

847.5 

134011.90 

856  10.0 

1.9 

20.1 

1.44 

20 

5  48.7  13  4216.51 

921  15.0 

1.7 

17.6 

1.27 

5 

8  43.3 

13  39  59.75 

-8  5522.5 

1.9 

20.0 

1.44 

21 

5  45.0  13  42:)4.30 

-923  12.5 

1.6 

17.6 

1.26 

6 

839.2 

13  39  48.22 

8  54  32.7 

1.9 

20.0  1.43 

22 

5  41.4  13  42  52.68 

9  2513.2 

1.6:  17.5 

1.26 

7 

8  35.1 

13  39  37.34 

8  53  46.6 

1.9 

19.9  1.43 

23 

5  37.8  13  4311.65 

9  2717.0 

1.6  17.5 

1.20 

8 

831.0 

133927.10 

8  53   4.4 

1.9 

19.9  1.43 

24 

534.2  13  43  31.20 

929  24.0 

1.6  17.4 

1.25 

9 

826.9 

13  3917.50 

8  5226.1 

1.9 

19.8  1.42 

25 

5  30.6  13  43  51.32 

93134.1 

1.6117.4 

1.25 

10 

822.8 

13.39   8.56 

-8  5151.6 

1.9 

19.7 

1.42 

26 

527.0  13  44  12.02 

-9  33  47.2 

1.6,  17.3 

1.25 

11 

8  18.8 

13  39   0.28 

8  5120.9 

1.8 

19.7 

1.41 

27 

523.4  13  44  33.27 

9  36   3.2 

1.6  17.3 

1.24 

12 

8  14.7 

13  38  52.67 

850  54.1 

l.« 

19.6 

1.41 

28 

519.8  13  44  55.08 

93822.1 

1.6 

17.2 

1.24 

13 

810.7 

1338  45.71 

85031.2 

1.8 

19.6 

1.41 

29 

516.3,13  45  17.44 

940  44.0 

1.6 

17.2 

1.24 

14 

8  6.6 

13  383iK43 

8  50  12.2 

1.8 

19.5 

1.40 

30 

5  12.7' 13  45  40.34 

9  43  8.7 

1.6 

I7J 

1.23' 

15 

8  2.6 

13  38  33.81 

-8  49  57.1 

1.8 

19.5 

1.40 

31 

5  9.2  13  46   3.79 

-9  45  36.3 

1.6 

17.1 

1.23 

16 

7  58.6 

13  3828.87 

-8  49  45.9 

1.8 

19.4 

1.40 

32 

5  5.7  13  46  27.77 

-948  6.6 

1.6  17.01 1.23JJ 
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FOB  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

K.  Ascension 

at 

Transit. 

Apparent 

DeoUnation 

at 

Transit. 

Hor. 
Par. 

Polar 
Seml- 
diam. 

9'.'7 

8.T.of 
Sem. 
Pass. 
Mer. 

8 

0.74 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 
R.Aaoensiou 

At 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Polar 
Semi- 
diam. 

8.T.of 
Sem.  1 
Pa«u' 
Mer. 

1 

jJan.  0 

h    m 
12  43.1 

h    m     s 
7  25  20.83 

+2r4828!o 

II 

Keb.14 

h    m 
9  32.0 

h   m     B 
7  11    9.30 

O       1        II 

+2220   4.2 

II 
l.l 

«   1    •      1 
9.5  0.73  , 

1 

12:^.8 

7  25   0.21 

21  49  16.3 

9.7 

0.74 

15 

lU 

710  55.90 

22  20  33.9 

1.1 

9.5  0.73 

2 

12  34.5 

7  24  39.51 

21  50   4.6 

9.7 

0.74 

16 

7  10  42.87 

22  21    2.8 

1.1 

9.4, 0.73 

3 

12  30.2 

7  24  18.72 

2150  52.9 

9.7 

0.74 

17 

9  19.5 

7  10  30.24 

22  2131.0 

1.1 

9.4' 

0.73  1 

4 

1226.0 

7  23  57.87 

215141.2 

9.7 

0.74 

18 

9  15.4 

7  10  17.99 

2221  58.5 

l.l 

9.4 

0.72  1 

5 

1221.7 

7  2:^36.96 

+215229.6 

9.7 

0.74 

19 

9  11.3 

710   6.15 

+222225.2 

l.l 

9.4 

0.72 

6 

12  17.4 

7  23  16.02 

21  53  17.8 

9.7 

0.74 

20 

9   7.1 

7   9  54.72 

2222  51.2 

l.l 

9.4 

0.72 

7 

12  13.1 

7  22  55.03 

21  .54    5.9 

9.7 

0.74 

21 

9   3.0 

7   9  43.70 

2223  16.4 

l.l 

9.4 

0.72 

8 

12  8.8 

7  22  34.03 

2154  54.0 

9.7 

0.74 

22 

8  58.9 

7   9  33.11 

22  23  40.8 

l.l 

9.4 

0.72 

9 

12  4.6 

7  22  13.03 

2155  41.9 

9.7 

0.74 

23 

8  54.8 

7   9  22.94 

22  24   4.5 

l.l 

9.3 

0.72 

10 

12  0.3 

7  21  52.02 

+2156  29.7 

9.7 

0.74 

24 

850.7 

7  913.20 

+2224  27.4 

l.l 

9.3 

0.72 

11 

1156.0 

7  2131.03 

21  57  17.3 

9.7 

0.74 

25 

8  46.7 

7   9   3.90 

2224  49.5 

l.l 

9.3 

0.72 

12 

1151.7 

7  21  10.06 

21  58   4.7 

9.7 

0.74 

26 

8  42.6 

7   8  55.03 

222510.9 

l.l 

9.3 

0.72 

.13 

1 1  47.4 

7  20  49.13 

2158  52.0 

9.7 

0.74 

27 

8  38.5 

7   846.61 

2225  31.5 

l.l 

9.3 

0.72 

14 

1143.1 

7  20  28.26 

2159  38.9 

9.7 

0.74 

28 

8  34.4 

7  8  38.65 

222551.4 

1.0 

9.3 

0.71 

15 

1138.8 

7  20   7.44 

+22   0  25.5 

9.7 

0.74 

Mar.  1 

830.4 

7   831. 13|+2226  10.4 

1.0 

9.3 

0.71 

16 

1134.6 

7  19  46.70 

22    1  11.9 

9.7 

0.74 

2 

826.3 

7   824.07 

22  2628.7 

1.0 

9.2 

0.71 

17 

1 1  30.3 

7  1926.04 

22    157.9 

9.7 

0.74 

3 

822.3 

7   817.46 

222646.1 

1.0 

9.2 

0.71  . 

18 

1126.0 

719   5  50 

22  243.5 

9.7 

0.74 

4 

818.3 

7   8  11.32 

•2227  2.8 

1.0 

9.2 

0.71 

J9 

1121.8 

71845.06 

22   3  28.8 

9.7 

0.74 

5 

814.2 

7   8   5.64 

22  27  18.8 

1.0 

9.2 

0.71 

20 

11  17.5 

7  1824.74 

+22   4  13.7 

9.7 

0.74 

6 

8  10.2 

7   8   0.42 

+2227  33.9 

1.0 

9.2 

0.71 

21 

11  13.2 

7  18   4.55 

22   4  58.3 

\'\\  9.7 

0.74 

7 

8  6.2 

7   7  55.65 

2227  483 

1.0 

9.2 

0.71  : 

22 

11    8.9 

7  17  44.51 

22   5  42.4 

l.|l  9.7 

0.74 

8 

8  2.2 

7   751.37 

2228    1.9 

1.0 

9.1 

0.71  1 

23 

11    4.7 

7  17  24.63 

22   626.1 

I.I    9.7 

0.74 

9 

7  58.2 

7   7  47.55    222814.7 

1.0 

9.1 

0.70, 

24 

11    0.4 

7  17   4  92 

22   7   9.3 

l.l;  9.7 

0.74 

10 

7  54.2 

7   7  44.20    22  2826.8 

1 

1.0 

9.1 

0.70  1 

25 

10  56.2 

7  16  45.39 

+22   7  52.0 

9.6 

0.74 

11 

7  50.2 

7   7  41..32+2228  38.0 

1.0 

9.1 

0.70 

26 

1051.9 

7  16  26.06 

22   8  34.2 

9.6 

0.74 

12 

7  46.3 

7   7  38.92 

22  28  48.4 

1.0 

9.1 

0.70 

27 

10  47.7 

7  16   6.94 

22   9  15.9 

9.6 

0.74 

13 

7  42.3 

7   7  36.98 

222858.1 

1.0 

9.1 

0.70  1 

28 

10  43.4 

7  15  48.03 

22   957.1 

1  1 

9.6 

0.74 

14 

7  38.4 

7   7  35.52    22  29   7.0 

1.0 

9.1 

0.70' 

29 

10  39.2 

7  1529.36 

22  10  37.8     1.1     9.6|0.74 

15 

7  34.4 

7   7  34.53    22  29  15.0 

1.0 

9.0 

0.70 

30 

10  34.9 

7  15  10.92 

+22  11  17.9 

l.l|   9.6  0.74 

16 

7.30.5 

7   7  34.02+222922.3 

1.0 

9.0 

0.70 

31 

10  30.7 

7  14  52.74 

22  1 1  57.4 

l.lj   9.6  0.74 

17 

7  26.5 

7   7  33.99;  2229  28.8 

1.0 

9.0 

0.69 

Feb.   1 

10  26.5 

7  14  34.81 

22  12  36.3 

l.li   9.6  0.74 

18 

7  22.6 

7   7  34.43 

2229  34.5 

1.0 

9.0 

0.69 

2 

1022.2 

7  14  17.14 

22  13  14.6 

l.ll   9.6  0.74 

19 

7  18.7 

7    7  35.35 

2229  39.3 

1.0 

9.0 

0.69 

3 

10  18.0 

7  13  59.76 

22  13  52.3 

1.1     9.6  0.74 

20 

7  14.8 

7   7  36.75 

2229  43.4 

1.0 

9.0 

0.69  j 

4 

10  13.8 

7  13  42.67 

+2214  29.4 

1.1     9.6 

0.74 

21 

7  10.9 

7   7  38.63 

+2229  46.7 

1.0 

8.9 

0.69  1 

5 

10   9.6 

7  13  25.87 

2215   5.9 

1.1    9.6 

0.74 

22 

7   7.0 

7   7  40.98    2229  49.2 

1.0 

8.9 

0  69 

6 

10   5.4 

7  13   9.37 

221541.7 

l.lj   9.5 

0.74 

23 

7    3.1 

7   7  43.81 

2229  50.9 

1.0 

8.9 

0.69 

7 

10    1.2 

7  12  53.19    22  16  16.9 

1.1     9.5  0.73 

24 

6  59.2 

7   7  47.12 

22  29  51.8 

1.0 

8.9 

0.69  ! 

8 

9  57.0 

7  12  37.32    22  16  51.4 

1.1     9.5  0.73 

25 

6  55.4 

7   7  50.90    222951.9 

1.0 

8.9  0.68 

9 

9  52.8 

7  1221.78+22  17  25.3 

l.l'   9.5 

0.73 

26 

651.5 

7   755.15+222951.2 

1.0 

8.8|  0.68  ■ 

10 

9  48.6 

7  12   6.58 

2217  58.5 

1.1 

9.5 

0.73 

27 

6  47.6 

7   7  59.89 

2229  49.8 

1.0 

8.8|  0.68  1 

II 

9  44.4 

71151.73 

22  18  31.0 

l.l 

9.5 

0.73 

28 

6  43.8 

7   8   5.09 

222iN7.6 

1.0 

8.8|  0.68 

12 

9  40.3 

7  1 1  37.23 

22  19   2.7 

1.1 

9.5 

0.73 

29 

6  40.0 

7   8  10.76 

.22  29  44.6 

1.0 

8.8!  0.68 

13 

9  36.1 

7  1123.08    22  19  33.8 

l.l 

9.5 

0.73 

30 

6  36.1 

7   8  16.89 

2229  40.8 

1.0 

8.8'  0.6d 

1               ; 

14 

9  32.0 

711    9.30|+2220   4.2 

l.l 

9.5 

0.73 

31 

6  32.3| 

7   823.49 

+2229  36.1 

1.0 

8.8  0.68  , 

15 

927.9 

7  10  55.901+22  20  33'.9 

1.1 

9.5 

0.73 

32 

6  28.5 

7   8  30.55+2229  30.7 

1.0 

8.8  0.68 
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FOB  TRANSIT  AT  WASHINGTOK 

Bate. 

Mean 

Time 

of 

Transit. 

~\i    m 
628.5 

Apparent 

R.  AicensioD 

at 

Transit. 

h     Ul       8 

7   8  30.55 

Apparent 
DecOnation 

at 
Transit. 

Hor. 
Par. 

Polar 
Semi- 
aioui. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

B.  Ascension 

at 

Transit. 

Apparent 

Deofination 

at 

Transit 

Hor. 
Par. 

Polar 
Semi, 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Apr.    1 

O       /        // 

+22  29  30.7 

KO 

8!8 

s 
0,68 

Nov.  16 

h   m 
16  51.5 

h  m     a 

8  36   5.48 

O       1       ft 

+18  59  37.6 

i"o 

8.9 

0.68 

2    6  24.7 

7   8  38.08'  22  29  24.5 

1.0 

8.7 

0.69 

17 

16  47.6 

8  36   5.66 

18  59  45.4 

1.0 

9.0 

0.68 

3]    620.9 

7   8  46.05    22  29  17.5 

1.0 

8.7 

0.67 

18 

16  43.6 

8  36   5.38 

18  59  55.0 

1.0 

9.0 

0.68 

4'   6  17.1 

7   854.47 

22  29   9.6 

1.0 

8.7 

0.67 

19 

16  39.7 

836   4.64 

19   0  6.3 

1.0 

9.0 

0.68 

5    6  13.3 

7   9   3.34 

2229    1.1 

1.0 

8.7 

0.67 

20 

16  35.8 

8  36   3.43 

19   0  19.3 

1.0 

9.0 

0.68 

6,   6   9.5 

7   9  12.66 

+2228  51.7 

1.0 

8.7 

0.67 

21 

1631.8 

8  36    1.76 

+19  0  33.9 

1.0 

9.0 

0.68 

7 

6   5.8 

7   9  22.42 

22  2841.5 

1.0 

8.7 

0.67 

22 

16  27.8 

8  35  59.64 

19   0  50.3 

1.0 

9.0 

0.68 

8 

6   2.0 

.7   9  32.62 

22  28  30.5 

1.0 

8.7 

0.67 

23 

16  23.9 

8  35  67.07 

19    1    8.4 

1.0 

9.0 

0.68 

9 

5  58.2 

7   9  43.27 

22  28  18.8 

1.0 

8.7 

0.67 

24 

16  19.9 

835  54.04 

19    128.0 

1.0 

9.1 

0.68 

10 

5  54.5 

7   9  54.34 

22  28   6.2 

1.0 

8.7 

0.66 

25 

1615.9 

8  35  50.55 

19    149.4 

1.0 

9.1 

0.69 

11 

5  50.8 

7  10   5.84 

+2227  52.8 

1.0 

8.6 

066 

26 

16  11.9 

8  35  46.62 

+19  2  12.5 

1.0 

9.1 

0.69 

12,    5  47.0 

7  10  17.77 

2227  38.7 

1.0 

8.6 

0.66 

27 

16   7.9 

835  4^.23 

19  2  37.2 

1.0 

9.1 

0.69 

13 

5  43.3 

7  10  30.12 

22  27  23.7 

1.0 

8.6 

0.66 

28 

16   3.9 

8  35  37.41 

19   3^3.5 

1.0 

9.1 

0.69 

14 

5  39.6 

7  10  42.90 

22  27    8.0 

1.0 

8.6 

0.66 

29 

15  59.9 

83532.13 

19   331.4 

1.0 

9.2 

0.69 

15 

5  35.9 

7  10  56.09 
83231.03 

22  26  51.5 
+  19   831.5 

1.0 
1.0 

8.5 

8.4 

0.66 
0.64 

30 
Deo.   1 

15  55.9 
1551.8 

8  3526.42 
8  3520.26 

Ifli  4    1.1 
+19   4  32.2 

1.0 
1.0 

9.2 
9.2 

0.69 
0.69 

Oct.  17 

18  45.9 

18  18  42.2 

8  32  44.40 

19   751.2 

1.0 

8.4 

0.64 

2 

15  47.8 

8  3513.66 

19   5   5.0 

1.0 

9.2 

0.69 

19  18  38.5 

8  3257.36 

19   7  12.3 

1.0 

8.5 

0.64 

3 

15  43.7 

8  35  6.63 

19   5  39.3 

1.0 

9.2 

0.70 

80 

18  34.7 

8  33   9.91 

19   6  34.9 

1.0 

8.5 

0.64 

4 

15  39.6 

8  34  59.17 

19   6  15.2 

1.0 

9.2 

0.70 

21 

1831.0 

8  33  22.00 

19   5  58.9 

1.0 

8.5 

0.64 

5 

15  35.0 

834  51.28 

19  6  52.6 

1.0 

9.2 

0.70 

22 

1827.3 

8  33  33.78 

+19   524.4 

1.0 

8.5 

0.64 

6 

1531.5 

8  34  42.96 

+19   731.6 

1.1 

9.31 

0.70 

23 

1823.5 

8  33  45.09 

19  4  51.3 

1.0 

8.6 

0.65 

7 

15  27.4 

8  34  34.21 

19  8  12.1 

1.1 

9.3 

0.70 

24 

18  19.8 

8  33  5.5.98 

19   4  19.8 

1.0 

8.6 

0.65 

8 

15  23.3 

8  34  25.03 

19   8  54.0 

1.1 

9.3 

0.70 

25 

18  16.0 

8  34   6.45 

19   3  49.8 

1.0 

8.6 

0.65 

9 

15  19.3 

8  34  15.45 

19   9  37.4 

1.1 

9.3 

0.70 

•      26 

18  12.3 

8  34  16.49 

19   321.3 

1.0 

8.6 

0.65 

10 

15  15.2 

8  34    5.45 

19  1022.2 

1.1 

9.3 

0.70 

27 

18   8.5 

8  34  26.11 

+  19   254.4 

1.0 

8.0 

0.65 

II 

1511.1 

6  33  55.05 

+  19  11    8.5 

1.1 

9.3 

0.70 

28 

18   4.7 

8  34  35.30 

19   229.0 

1.0    8.6 

0.65 

12 

15   6.9 

833  44.24 

19  1 1  56.2 

1.1 

9.3 

0.70 

29 

18   0.9 

8  34  44.06 

19   2   5.2 

1.0    8.7 

0.65 

13 

15   2.8 

8  33  33.04 

19  12  45.2 

1.1 

9.4 

0.71 

30 

17  57.1 

8  34  52.38 

19    1  43.0 

1.0    8.7 

0.65 

14 

14  58.7 

8  33  21.44 

19  13  35.6 

1.1 

9.4 

0.71 

31 

17  53.3 

8  35   0.27 

19    122.3 

1.0    8.7 

0.66 

15 

14  54.6 

8  33   9.46 

19  14  27.3 

1.1 

9.4 

0.71 

Nov.  1 

17  49.5 

835   7.72 

+  19    1    3.3 

1.0    8.7 

0.66 

16 

14  50.4 

8  32  57.10 

+  19  1520.3 

1.1 

9.4 

0.71 

2 

17  45.7 

8  35  14.74 

19   0  45.9 

1.0    8.7 

0.66 

17 

14  46.3 

8  32  44.37 

19  16  14.5 

1.1 

9.4 

0.71 

3 

1741.9 

83521.31 

19   0  30  2 

I.OJ   8.7 

0.66 

18  14  42.1 

8  32  31.27 

19  17  10.0 

1.1 

9.4 

0.71 

4 

17  38.1 

8  35  27.43 

19   0  16.0 

1.0    8.7 

0.60 

19  14  38.0 

8  32  17.82 

19  18   6.6 

1.1 

9.4 

0.71 

5 

17  34.3 

8  35  33.12 

19   0   3.5 

1.0    8.8 

0.66 

20  14  33.8 

8  32   4.02 

19  19   4.4 

1.1 

9.4 

0.71 

6 

17  30.4 

8  35  38.34+18  59  52.7 

I.O    8.8 

0.66 

21 

14  29.6 

8  3149.87 

+  19  20   3.4 

1.1 

9.4 

0.71 

7 

17  26.5 

8  35  43.111    18  69  43.6 

1.0    8.8,0.66 

22 

14  25.5 

8  3135.39 

1921    3.4 

1.1 

9.5 

0.71 

8 

17  22.7 

8  35  47.43:    18  59.36.1 

1.0    8.8,0.67 

23 

1421.3 

8  3120.58 

1922   4.5 

1.1 

9.5 

0.72 

9 

17  18.8 

8  35  51.30;    18  59  30.4 

1.0,    8.8  0.67 

24 

14  17.1 

8  31    5.46 

1923   6.5 

1.1 

95 

0.72 

10 

17  14.9 

835  54.70*    18  59  26.3 

1.0    8.8,0.67 

25 

14  12.9 

830  50.02 

19  24    9.6 

1.1 

9.5 

0.72 

11 

1711.1 

8  35  57.65+18  59  23.9 

1.0    8.8;  0.67 

26  14    8.7 

8  30  34.28 

+1925  13.6 

1.1 

9.5 

0.72; 

12 

17   7.2 

8  36   0.14    18  59  23.2 

1.0    8.9  0.67 

27  14    4.5    830  18.24 

19  26  18.5 

1.1 

9.5 

0.72 ! 

13 

17   3.3 

8  36   2.17    18  59  24.2 

1.0    8.90.67 

28,  14    0.3    8  30    1.92 

19  27  24.3 

1.1 

9.5 

0.72 

14 

16  59.3 

8  36   3  74    18  59  27.0 

1.0    8.9  0.67 

29  13  56.li    829  45.32 

192831.0 

1 . 1 

9.5 

0.72 

15 

16  55.4 

8  36   4.84    18  59  31.4 

1.0    8.9  0.67 

30  13  51.9    82928.46 

19  29  38.5     1.1 

9.5 

0.72 

16 

1651.5 

8  36   5.48+1859  37.6 

1.0    8.9J0.68 

31(1347.7,   82911.33 

+19  30  46.7     1.1 

9.5 

0.72 

17 

16  47.6 

8  36  5.66+18  59  45.4 

1.0    9.0  0.68 

32  13  43.5    82853.95 

+193155.6    1.1 

9.6 

0.72 
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FOE  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

R.  Ascension 

at 

Transit. 

Apparent 

Decfination 

at 

Transit 

Hor. 
Par. 

Semi. 
diaoL 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 
Time 

of 
Transit 

Apparent 

ftAseension 

at 

Transit 

at 
Transit 

Hor. 
Par. 

Semi- 
diam. 

&T.of 
Sem. 
Paaa. 
Mer. 

Jan.  0 

h    m 
18   3.5 

bras 
12  46  37.18 

O       t       II 

-4  1510.7 

II 
0.5 

1.8 

0J2 

Feb.  15 

b    m 
15    1.5 

b   m     s 
1245  31.91 

O       /        II 

-4   640.8 

II 
0.6 

II 
1.9 

8 

0.13 

1 

17  59.6 

12  46  40.33 

4  1528.4 

0.5 

1.8 

0.12 

16 

14  57.5 

1245  26.06 

4   6  2.2 

0.6 

1.9 

0.13 

2 

17  55.7 

12  46  43.27 

4  lo44.7 

0.5 

1.8 

0.12 

17 

14  53.5 

12  4520.06 

4   522.5 

0.6 

19 

0.13 

3 

1751.8 

12  46  46.01 

4  1559.8 

0.5 

1.8 

0.12 

18 

14  49.4 

12  45  13.89 

4   4  41.9 

0.5 

1.9 

0.13 

4 

17  47.9 

124648.54 

4  16  13.6 

0.5 

1.8 

0.12 

19 

14  45.4 

12  45   7.58 

4   4   0.3 

0.5 

1.9 

0.13 

5 

17  44.0 

1246  50.87 

-4  16  26.0 

0.5 

1.8 

0.12 

20 

1441.4 

1245    1.11 

-4   317.8 

0.5 

1.9 

0.13 

6 

17  40.1 

1246  5.3.00 

4  16.37.2 

0.5 

1.8 

0.12 

21 

14  37.3 

1244  54.49 

4   2  34.4 

0.5 

1.9 

0.13 

7 

17  36.2 

1246  54.91 

4  1647.0 

0.5 

1.8 

0.12 

22 

14  33.3 

1244  47.73 

4    1  50.1 

0.5 

1.9 

0.13 

8 

17  32.3 

12  46  56.61 

4  16  55.5 

0.6 

1.8 

0.12 

23 

14  29.2 

1244  40i^ 

4    1    4.9 

0.5 

1.9 

0.13 

9 

17  28.4 

12  46  58.11 

4  17   2.8 

0.5 

1.8 

0.12 

24 

14  25.2 

12  44  33.78 

4   018.9 

0.5 

1.9 

0.13 

10 

17  24.5 

12  46  59.40 

-4  17   8.7 

0.5 

1.8 

0.12 

25 

1421.1 

12  44  26.61 

-359  32.0 

0.5 

1.9 

0.13 

|] 

17  20.6 

1247   0.49 

4  1713.2 

0.5 

1.8 

0.12 

26 

14  17.1 

1244  19.29 

3  5844.3 

0.6 

1.9 

0.13 

12 

17  16.7 

1247    1.36 

4  17  16.5 

0.5 

1.8 

0.12 

27 

14  13.0 

1244  11.85 

3  57  55.9 

0.5 

1.9 

0.13 

13  17  12.8 

1247   2.03 

4  17  18.5 

0.5 

1.8 

0.12 

28 

14   9.0 

1244   4.29 

3  57   6.7 

0.5 

1.9 

0.13 

14  17  8.8 

12  47   2.49 

4  17  19.1 

0.5 

1.9 

0.12 

Mar.  1 

14    4.9 

1243  56.61 

3  56  16.8 

0.5 

1.9 

0.13 

16  17  4.9 

1247   2.75 

-4  17  18.5 

0.5 

1.9 

0.12 

2 

14    0.8 

12  43  48.81 

-3  55  26.1 

0.5 

1.9 

0.13 

16  17    I.O 

1247   2.79 

4  17  16.6 

0.5 

1.9 

0.12 

3 

13  56.8 

1243  40.89 

3  54  34.8 

0.5 

1.9 

0.13 

17 

1657.0 

1247  2.63 

4  17  13.3 

0.5 

1.9 

0.12 

4 

13  52.7 

1243  32.87 

3  53  42.8 

0.5 

1.9 

0.13 

18 

16  53.1 

12  47  2.26 

4  17   8.7 

0.5 

1.9 

0.12 

5 

13  48.6 

124324.75 

3  5250.2 

0.5 

1.9 

0.13 

19 

16  49.2 

12  47    1.69 

4  17   2.8 

0.5 

1.9 

0.12 

6 

13  44.6 

1243  16.51 

3  5156.9 

0.5 

1.9 

0.13 

20 

16  45.2 

12  47   0.90 

-4  16  55.7 

0.5 

1.9 

0.12 

7 

1340.5 

1243  8.18 

-3  51    3.0 

0.5 

1.9 

0.13 

21 

1641.3 

12  46  59.91 

4  16  47.2 

0.5 

1.9 

0.12 

8 

13.36.4 

124259.75 

3  60  8.6 

0.5 

1.9 

0.13 

22 

16  37.3 

12  46  58.72 

4  16  37.5 

0.5 

1.9 

0.12 

9 

13  32.3j  1242  51.23 

349  13.7 

0.5 

1.9 

0.13 

2311633.4 

I2  46  57.:i2 

4  1626.6 

0.5 

1.9  0.12 

10 

13  28.3  124242.62 

3  48  18.2 

0.5 

1.9 

0.13 

24  1629.4 

12  46  55.71 

4  1614.2 

0.5 

1.9  0.12 

11 

1324.2!  12  4233.93 

3  47  22.2 

0.5 

1.9 

O.IS 

25  1625.4 

1246  53.90 

-4  16   0.6 

0.5 

1.9 

0.12 

12 

1320.1 

124225.16 

-34625.8 

0.5 

1.9 

0.13 

26  1621.5 

12  46  51.90 

4  15  45.7 

0.5 

1.9 

0.13 

13 

13  16.0 

124216.31 

3  4528.9 

0.6 

1.9 

0.13 

27 

16  17.5 

12  46  49.69 

4  15  29.6 

0.5 

1.9 

0.13 

14 

13  12.0 

12  42  7.38 

344  31.5 

0.6 

1.9 

0.13 

28 

1613.5 

1246  47.28 

4  15  12.3 

0.5 

1.9 

0.13 

15 

13  7.9 

124158.39 

3  43  33.7 

0.5 

1.9 

0.13 

29 

16   9.6 

12  46  44.68 

4  14  53.7 

0.5 

1.9 

0.13 

16 

13   3.8 

124149.33 

3  42  35.6 

0.5 

1.9 

0.13 

30 

16   5.6 

124641.87 

-4  14.33.9 

0.5 

1.9 

0.13 

17 

1259.7 

12  4140.21 

-34137.1 

0.6 

1.9 

0.13 

31 

16    1.6 

12  46  38.88 

4  H  12.9 

0.5 

1.9 

0.13 

18 

1255.6 

1241.31.02 

340  38.3 

0.6 

1.9 

0.13 

Feb.  1 

15  57.6 

12  46  35.69 

4  13  50.7 

0.5 

1.9 

0.13 

19 

1251.5' 124121.79 

3  39  39.1 

0.5 

1.9 

0.13 

2 

1553.6 

12  4632.31 

4  1327.4 

0.5 

1.9 

0.13 

20 

1247.511241  12.51 

3  3839.7 

0.5 

1.9 

0.13 

3 

1549.6 

12  46  28.74 

4  13   2.8 

0.5 

1.9 

0.13 

21 

1243.4 

1241    3.18 

3  37  40.1 

0.5 

1.9 

0.13 

4 

1545.7 

124624.99 

-4  1237.1 

0.5 

1.9 

0.13 

22 

12  39.3 

1240  53.81 

-3  36  40.2 

0.5 

1.9 

0.13 

5 

1541.7 

12  4621.05 

4  12  10.2 

0.5 

1.9  0.13 

23 

1235.2 

1240  44.40 

3  3540.1 

0.5 

1.9 

0.13 

6 

15  37.7 

1246  16.93 

4  1 1  42.2 

0.5 

1.9  0.13 

24 

1231.1 

124034.96 

3  34  39.9 

0.5 

1.9 

0.13 

7 

15  33.7 

124612.63 

4  11  13.0 

0.5 

1.9  0.13 

25 

1227.0 

124025.50 

3  33  39.6 

0.5 

1.9 

0.13 

8 

15  29.7 

1246   8.15 

4  10  42.7 

0.5 

1.9 

0.13 

26 

1222.9 

124016.01 

3  3239.1 

0.6 

1.9 

0.13 

9 

15  25.7 

1246   3.49 

-4  1011.4 

0.5 

1.9  0.13 

27 

1218.8 

1240  6.50 

-33138.5 

0.5 

1.9 

0.13 

10  1521.7' 12  45  58.65 

4   9  38.9 

0.5 

1.9  0.13 

28  1214.7 

12  3956.98 

3  30  37.9 

0.5 

1.9 

0.13 

11  1517.6  1245  53.64 

4    9   5.4 

0.5 

1.9  0.13 

29  1210.6  123947.44 

32937.3 

0.5 

1.9 

0.13 

12j  1513.6;  1245  48.46 

4   8  30.8 

0.5 

1.9  0.13 

30 

12   6.6  1239  37.90 

3  28  36.7 

0.5 

1.9 

0.13 

13  15  9.6  1245  43.11 

4   7  55.2 

0.5 

1.9  0.13 

31 

12   2.5 

123928.36 

327  36.1 

0.5 

1.9 

0.13 

14  15  6.6  1246  37.59 

-4   718.6 

0.5 

1.9  0.13 

Apr.  1 

1168.4 

123918.82 

-32636.5 

0.6 

1.9 

0.13 

15' 15   1.5' 1245  31.91'  -4   640.8 

0.6 

1.9  0.13 

4 

1154.3 

1239  9.29 

-32636.0 

o.d 

1.9 

0.13 
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FOE  TRATTSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

DeoUnation 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.A8oensioD 

at 

Transit. 

Apparent 

Declination 

at 

Traosit. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Apr.   1 

h    m 
1158.4 

li   m     B 
1239  18.82 

o      1      n 

-3  2635.5 

0.5 

II 
1.9 

0.13 

MajlO 

h    m 
8  55.4 

h  m    s 
123314.47 

O       1        II 

-248  45.1 

II 
0.5 

10 
1.9 

s 
0.13 

2 

1154.3 

12  39   9.29 

325  35.0 

0.5 

1.9 

0.13 

17 

851.4 

1233   9.03 

2  4812.5 

0.5 

1.9 

0.13 

3 

1150.2 

123859.77 

3  24  34.7 

0.5 

1.9 

0.13 

18 

847.4 

1233   3.76 

2  47  40.9 

0.5 

1.9 

0.13 

4 

1146.1 

123850.26 

323  34.5 

0.5 

1.9 

0.13 

19 

843.3 

123258.65 

2  47  10.5 

0.5 

1.9 

0.13 

5 

1142.0 

12  3840.78 

32234.5 

0.5 

1.9 

0.13 

20 

839.3 

12  3253.71 

24641.1 

0.5 

1.9 

0.13 

6 

1137.9 

123831.31 

-32134.6 

0.5 

1.9 

0.13 

21 

835.3 

123248.93 

-24612.7 

0.5 

1.9 

0.13 

7 

1133.8 

123821.88 

3  20  34.9 

0.5 

1.9 

0.13 

22 

8  31.3 

12  3244.32 

24545.5 

0.5 

1.9 

0.13 

8 

1129.7 

123812.47 

3  1935.5 

0.5 

1.9 

0.13 

23 

827.3 

123239.88 

2  4519.4 

0.5 

1.9 

0.13 

9 

1125.6 

1238   3.10 

318  36.3 

0.5 

1.9 

0.13 

24 

823.3 

123235.62 

244  54.5 

0.5 

1.9 

0.13 

10 

1121.6 

1237  53.77 

3  17  37.3 

0.5 

1.9 

0.13 

25 

819.3 

123231.53 

244  30.6 

0.5 

1.9 

0.13 

11 

1117.5 

12  37  44.48 

-316  38.8 

0.5 

1.9 

0.13 

26 

815.3 

123227.61 

-244   7.9 

0.5 

1.9 

0.13 

12 

1113.4 

1237  35.23 

31540.6 

0.5 

1.9 

0.13 

27 

8  11.3 

12  3223.88 

24346.4 

0.5 

1.9 

0.13 

13 

11    9.3 

12  3726.03 

314  42.7 

0.5 

1.9 

0.13 

28 

8  7.3 

1232  20.32 

2  4326.0 

0.5 

1.9 

0.13 

14 

11    5.2 

12  37  16.89 

313  45.2 

0.5 

1.9 

0.13 

29 

8  3.3 

12  3216.93 

2  43  6.8 

0.5 

1.9 

0.13 

15 

11    1.2 

1237   7.81 

3  12  48.1 

0.5 

1.9 

0.13 

30 

7  59.3 

123213.73 

24248.8 

0.5 

1.9 

0.13 

16 

1057.1 

1236  58.78 

-31151.4 

0.5 

1.9 

0.13 

31 

7  55.4 

123210.72 

-242  32.0 

0.5 

1.9 

0.13 

17 

10  53.0 

123649.82 

310  55.2 

0.5 

1.9 

0.13 

June  1 

7  51.4 

12  32   7.88 

24216.4 

0.5 

1.9 

0.13 

18 

1048.9 

1236  40.93 

3   9  59.5 

0.5 

1.9 

0.13 

2 

7  47.4 

12  32   5.23 

2  42    1.9 

0.5 

1.9 

0.13 

19 

10  44.8 

12  3632.11 

3   9  4.3 

0.5 

1.9 

0.13 

3 

7  43.4 

12  32  2.76 

2  4148.7 

0.5 

1.9 

0.13 

20 

1040.7 

12  362:).37 

3  8  9.6 

0.5 

1.9 

0.13 

4 

7  39.5 

12  32  0.48 

24136.7 

0.5 

1.9 

0.12 

21 

10  36.7 

123614.72 

-3  715.5 

0.5 

1.9 

0.13 

5 

7  35.5 

12  3158.38 

-24125.9 

0.5 

1.9 

0.12 

22 

10  32.6 

1236  6.15 

3  622.0 

0.5 

1.9 

0.13 

6 

731.5 

12  3156.47 

241  16.3 

0.5 

1.9 

0.12 

23 

10  28.5 

123557.66 

3   529.0 

0.5 

1.9 

0.13 

7 

7  27.6 

12  3154.75 

2  41    7.9 

0.5 

1.9 

0.12 

24 

1024.5 

12  3549.27 

3  4  36.6 

0.5 

1.9 

0.13 

8 

7  23.6 

12  3153.22 

2  41    0.7 

0.5 

1.9 

0.12 

25 

1020.4 

12  3540.97 

3   3  45.0 

0.5 

1.9 

0.13 

9 

7  19.7 

123151.88 

240  54.8 

0.5 

1.9 

0.12 

26 

10  10.3 

12  35  32.78 

-3  254.0 

0.5 

1.9 

0.13 

10 

7  15.7 

123150.72 

-240  50.1 

0.5 

1.9 

0.12 

27 

10  12.3 

123524.68 

3   2   3.7 

0.5 

1.9 

0.13 

11 

711.8 

123149.76 

2  40  46.6 

0.5 

1.9 

0.12 

28 

10   8.2 

123516.69 

3    1  14.1 

0.5 

1.9 

0.13 

12 

7   7.8 

12  3148.99 

2  40  44.4 

0.5 

1.9 

0.12 

29 

10   4.1 

12  35  8.82 

3  0  25.2 

0.5 

.1.9 

0.13 

13 

7   3.9 

123148.41 

2  40  43.4 

0.5 

19 

0.12 

30 

10  0.1 

12  35    1.06 

2  59  37.2 

0.5 

1.9 

0.13 

14 

6  59.9 

12  3(48.02 

240  4.3.6 

0.5 

1.9 

0.12 

May  1 

9  56.0 

12  34  53.41 

-25849.9 

0.5 

1.9 

0.13 

15 

6  56.0 

123147.83 

-240  45.1 

0.5 

1.9 

0.12 

2 

9  51.9 

12  34  45.89 

258   3.4 

0.5 

1.9 

0.13 

16 

6  52.1 

12  3147.83 

240  47.9 

0.5 

1.9 

0.12 

3 

947.9 

1234  38.48 

257  17.7 

0.5 

1.9 

0.13 

17 

6  48.1 

12  3148.02 

2  4051.9 

0.5 

1.9 

0.12 

4 

943.8 

1234  31.20 

256  32.8 

0.5 

1.9 

0.13 

18 

6  44.2 

12  3148.41 

240  57.1 

0.5 

1.9 

0.12 

5 

939.8 

12  34  24.04 

255  48.7 

0.5 

1.9 

0.13 

19 

640.3 

12  3148.99 

2  41    3.6 

0.5 

1.8 

0.12 

6 

9  35.7 

1234  17.01 

-2  55  5.6 

0.5 

1.9 

0.13 

20 

6  36.4 

123149.77 

-241  11.4 

0.5 

1.8 

0.12 

7 

931.7 

1234  10.12 

2  54  23.3 

0.5 

1.9 

0.13 

21 

6  32.5 

123150.75 

2  4120.4 

0.5 

1.8 

0.12 

8 

9  27.7 

1234    3.37 

25341.9 

0.5 

1.9 

0.13 

22 

6  28.5 

123151.92 

24130.7 

0.5 

1.8 

0.12 

9 

9  23.6 

123356.74 

253    1.4 

0.5 

1.9 

0.13 

23 

6  24.6 

12  3153.28 

2  4142.3 

0.5 

1.8 

0.12 

10 

919.6 

1233  50.26 

25221.9 

0.5 

1.9 

0.13 

24 

620.7 

12  3154.84 

24155.0 

0.5 

1.8 

0.12 

11 

915.6 

12  3343.93 

-25143.3 

0.5 

1.9 

0.13 

25 

616.8 

123156.59 

-2  42   9.1 

0.5 

1.8 

0.12 

12 

911.5 

1233  37.74 

251    5.7 

0.5 

1.9 

0.13 

26 

612.9 

123158.54 

24224.3 

0.5 

1.8 

0.12 

13 

9  7.5 

1233  31.69 

2  5029.1 

0.5 

1.9 

0.13 

27 

6   9.0 

1232  0.68 

24240.8 

0.5 

1.8 

0.12: 

14 

9   3.4 

12  33  25.79 

2  49  53.4 

0.5 

1.9 

0.13 

28 

6   5.1 

12  32  3.01 

2  42  58.6 

0.5 

1.8 

0.12: 

1 

15 

859.4 

123320.05 

2  49  18.7 

0.5 

1.9 

0.13 

29 

6    1.2 

12  32  5.54 

2  43  17.6 

0.5 

1.8 

0.12 

16 

855.4 

12  3314.47 

-24845.1 

0.5 

1.9 

0.13 

30 

5  57.4 

12  32  8.26 

-243  37.8 

0.5 

1.8 

0.12 

17 

851.4 

1233  9.03 

-2  4812.5 

0.5 

1.9 

0.13 

31 

5  53.5 

123211.17 

-243  59.2 

0.5 

1^ 

0.12 
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FOE  TEANSrr  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.A«oen8ion 

at 

Transit, 

Apparent 

DecUnatioo 

at 

Transit. 

Rot. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 
Feb.  15 

Mean 

Time 

of 

Transit. 

li    m 
5  50.1 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Sami 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Jan.   0 

h    TO 
8  52.1 

h  m     s 
3  33  46.18 

O        1        II 

+17  24  29.6 

0,3 

II 
1.3 

0.09 

h  m     s 
3  32  33.98 

O        1        II 

+17  23   2.6 

0'.3 

1.3 

0.09 

1 

848.1 

3  33  41.78 

1724  17.1 

0.3 

1.3 

0.09 

1« 

5  46.2 

3  32  35.63 

1723  12.1 

0.3 

1.3 

0.09 

2 

8  44.1 

3  33  37.50 

1724    5.1 

0.3 

1.3 

0.09 

17 

5  42.3 

3  32  37.41 

17  23  22.3 

0.3 

1.3 

0.09 

3 

840.1 

3  33  33.31 

1723  53.6 

0.3 

1.3 

0.09 

18 

5  38.4 

3  32  39.33 

17  23  33.0 

0.3 

1.3 

0.09 

4 

836.1 

3  33  29.23 

17  2342.4 

0.3 

1.3 

0.09 

19 

5  34.5 

3.32  41.:18 

17  23  44.0 

0.3 

1.3 

0.09 

5 

832.1 

3  33  25.26 

+  17  23  31.7 

0.3 

1.3 

0.09 

20 

5  30.6 

3  32  43.59 

+17  23  55.6 

0.3 

1.3  0.09 

6 

828.1 

33321.41 

17  23  21.2 

0.3 

1.3 

0.09 

21 

5  26.7 

3  32  45.92 

17  24    7.6 

0.3 

1.3  0.09 

7 

824.1 

3  33  17.68 

17  23  11.4 

0.3 

1.3 

0.09 

22 

5  22.8 

3  32  48.39 

17  24  20.1 

0.3 

1.3  0-09 

8 

820.1 

3  33  14.06 

17  23  2.0 

0.3 

1.3 

0.09 

23 

5  18.9 

3  32  51.00 

1724  3.3.1 

0.3 

1.3 

0.09 

9 

8  16.2 

3  3310.57 

17  22  53.0 

0.3 

1.3 

0.09 

24 

5  15.0 

3  32  53.76 

17  24  46.5 

0.3 

1.3 

0.09 

10 

8  12.2 

3  33   7.20 

+  1722  44.6 

0.3 

1.3 

6.09 

25 

511.1 

3  32  56.64 

+  17  25  0.4 

0.3 

1.3 

0.09 

11 

8  8.2 

3  33   3.94 

17  22  36.6 

0.3 

1.3 

0.09 

26 

5   7.3 

3  32  59.65 

1725  14.7 

0.3 

1.3 

0.09 

12 

8  4.2 

3  33   0.81 

17  2229.0 

0.3 

1.3 

0.09 

27 

5   3.4 

3  33   2.80 

17  25  29.5 

0.3 

1.3 

0.09 

13 

8  0.2 

3  32  57.81 

17  2221.9 

0.3 

1.3 

0.09 

28 

4  59.5 

3  33   6.08 

17  25  44.7 

0.3 

1.3 

0.09 

14 
15 

7  56.2 
7  52.2 

3  3254.92 
3  32  52.16 

1722  15.2 
+17  22   9.0 

0.3 
0.3 

1.3 
1.3 

0.09 
0.09 

29 

4  55.6 
17   8.2 

3  33   9.49 
3  53   8.83 

17  26   0.3 
+18  30  37.6 

0.3 
0.3 

1.3 
1.3 

0.09 
0.09 

Sept.  1 

16 

7  48.3 

3  32  49.54 

17  22   3.2 

0.3 

1.3 

0.09 

2 

17   4.2 

3  53   8.88 

1830  34.4 

0.3 

1.3 

0.09 

17 

7  44.3 

3  32  47.04 

17  21.58.0 

0.3 

1.3 

0.09 

3 

17   0.3 

3  53   8.80 

183031.0 

0.3 

1.3 

0.09 

18 

7  40.3 

3  32  44.68 

17  2153.2 

0.3 

1.3 

0.09 

4 

1656.4 

3  53   8.58 

18  30  27.0 

0.3 

1.3 

0.09 

19 

7  36.4 

3  32  42.44 

17  2149.0 

0.3 

1.3 

0.09 

5 

16  52.4 

3  53   8.23 

18  30  22.6 

0.3 

1.3 

0.09 

80 

7  32.4 

3  32  40.34 

+17  2145.2 

0.3 

1.3 

0.09 

6 

16  48.5 

3  53   7.74 

+  183017.8 

0.3 

1.3 

0.09 

21 

728.4 

3  32  38.36 

172141.9 

0.3 

1.3 

0.09 

7 

1644.5 

353   7.11 

1830  12.7 

0.3 

1.3 

0.09. 

22 

7  24.5 

3  32  36.52 

17  2139.2 

0.3 

1.3 

0.09 

8 

16  40.6 

3  53   6.36 

183a  7.1 

0.3 

1.3 

0.09, 

23 

7  20.5 

3  32  34.82 

17  2136.9 

0.3 

1.3 

0.09 

9 

16  36.6;  3.53   5.46 

18  30    1.2 

0.3 

1.3 

0.09 

24 

716.6 

3  32  33.26 

17  2135.2 

0.3 

1.3 

0.09 

10 

16  32.7 

3  53   4.44 

18  29  54.8 

0.3 

1.3 

0.09 

25 

7  12.6 

3  32  31.83 

+  17  2133.9 

0.3 

1.3 

0.09 

11 

16  28.7 

3  53   3.27 

+1829  48.1 

0.3 

1.3 

0.09 

26 

7   8.6 

3  32  30.52 

17  2133.1 

0.3 

1.3 

0.09 

12 

16  24.8 

3  53    1.97 

182941.0 

0.3 

1.3 

0.09 

27 

7   4.7 

3  3229.37 

17  21  32.8 

0.3 

1.3 

0.09 

13 

16208 

3  53   0.54 

1829  33.4 

0.3 

1.3 

0.09 

28 

7   0.7 

3  3228.35 

17  2133.0 

0.3 

1.3 

0.09 

14 

1616.9 

3  52  58.98 

182925.5 

0.3 

1.3 

0.09 

29 

6  56.8 

3  3227.47 

17  2133.8 

0.3 

1.3 

0.09 

15 

16  12.9 

3  52  57.28 

18  29  17.2 

0.3 

1.3 

0.09 

30 

6  52.8 

3  3226.73 

-f  17  21  35.0 

0.3 

1.3 

0.09 

16 

16   9.0 

3  5255.46 

+1829   8.6 

0.3 

1.3 

0.09 

31 

6  48.9 

3  3226.13 

17  2136.7 

0.3 

1.3 

0.09 

17 

16   5.0 

3  52  53.49 

1828  59.5 

0.3 

1.3 

0.09 

Feb.  J 

6  45.0 

3  32  25.68 

17  2139.0 

0.3 

1.3 

0.09 

18 

16    1.0 

35251.41 

1828  50.0 

0.3 

1.3 

0.69 

2 

641.0 

3  32  25.35 

172141.7 

0.3 

1.3 

0.09 

19 

15  57.0 

'3  52  49.17 

1828  40.1 

0.3 

1.3 

0.09 

3 

6  37.1 

3  3225.17 

17  2144.9 

0.3 

1.3 

0.09 

20 

1553.1 

3  52  46.82 

1828  30.0 

0.3 

1.3 

0.09 

4 

6  33.2 

3  3225.15 

+  17  2148.7 

0.3 

1.3 

0.09 

^» 

1549.1 

3  5244.33 

+1828  19.4 

0.3 

1.3 

0.09 

5 

629.2 

3  3225.25 

17  2152.9 

0.3 

1.3 

0.09 

22 

15  45.1 

35241.74 

1828   8.5 

0.3 

1.3 

0.09 

6 

625.3 

3  32  25.49 

17  21.57.7 

0.3 

1.3 

0.09 

23 

1541.1 

3  52  39.00 

18  27  57.3 

0.3 

1.3 

0.09 

7 

6  21.4 

3  32  25.88 

17  22   3.0 

0.3 

1.3 

0.09 

24 

15  37.2 

3  52  36.16 

J  8  27  45.7 

0.3 

1.3 

0.09 

8 

617.5 

3  32  26.40 

17  22   8.7 

0.3 

1.3 

0.09 

25 

15  33.2 

352  33.17 

18  27  33.7 

0.3 

1.3 

00.9 

9 

613.5 

3  32  27.05 

+1722  14.9 

0.3 

1.3 

0.09 

26 

15  29.2 

3  52  30.07 

+1827  21.3 

0.3 

1.3 

0.09 1 

10 

6   9.6 

3  32  27.86 

172221.7 

0.3 

1.3 

0.09 

27 

1525.2 

3  52  26.85 

1827   8.6 

0.3 

1.3 

0.09 

11 

6   5.7 

3  3228.80 

17  22  28.9 

0.3 

1.3 

0.09 

28^  15  21.2 

3  52  23.50 

18  26  55.6 

0.3 

1.3  0.09 

12 

6    1.8 

3  3229.89 

1722  36.6 

0.3 

1.3 

0.09 

29 

15  17.2 

3  52  20.04 

18  26  42.3 

0.3 

1.3;  0.09  j 

13 

557.9 

33231.12 

17  22  44.8 

0.3 

1.3 

0.09 

30 

15  13.3 

3  52  16.47 

1826  286 

0.3 

1.3 

0.09 

14 

5  54.0 

3  32  32.47 

+17  22  53.5 

0.3 

1.3 

0.09 

Oct.    1 

15   9.3 

3  5212.77 

+182614.6 

0.3 

1.3 

0.09 

15 

550.1 

3  3233.98 

+17  23   2.6 

0.3 

1.3 

0.00 

2 

15   5.3 

3  52   8.97 

+1826  0.3 

0.3 

1.3 

0.09 
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FOE  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

DecfinaUon 

at 

Transit. 

Hot. 
Par. 

Semi- 
(liivm. 

8.T.of 
Sem. 
Pass. 
Mor. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Doounation 

at 

Transit. 

Hor. 
Par. 

• 
Seml- 
diuni. 

8.Tof 
Sem. 
Pass. 
Mer.; 

1 

Oct.    1 

h    m" 
15   9.3 

h   m     s 
3  5212.77 

+  1826  14.6 

o!3 

1.3 

0.09 

* 
Nov.  16 

h    m 
12   4.1 

h   m     s 
3  47  48.65 

0     /     // 
+  18  1123.7 

o!3 

//       s 
1.3  0.09! 

8 

15   5.3 

3  52   8.97 

18  26   0.3 

0.3 

1.3 

0.09 

17 

12   0.0 

34741.70 

18  11     1.6 

0.3 

1.3  0.09  i 

3 

15    1.3 

3  52   5.06 

18  25  45.7 

0.3 

1.3 

0.09 

18 

1155.9 

3  47  34.76 

1810  39.7 

0.3 

1.3 

0.09 

4 

14  57.3 

3  52    1.02 

18  25  30.8 

0.3 

1.3 

0.09 

19 

1151.8 

3  47  27.81 

18  10  17.6 

0.3 

1.3 

0.09 

5 

14  53.3 

3  51  56.87 

1825  15.5 

0.3 

1.3 

0.09 

20 

1 1  47.8 

3  47  20.84 

18   9  55.7 

0.3 

1.3 

0.09  i 

6 

14  49.3 

3  5152.61 

+1825   0.0 

0.3 

1.3 

0.09 

21 

1 1  43.8 

3  47  13.88 

+18   9  33.8 

0.3 

1.3 

0.09 

7 

14  45.3 

3  5148.26 

1824  44.1 

0.3 

1.3 

0.09 

22 

1 1  39.7 

3  47   6.90 

18   9  12.0 

0.3 

1.3 

0.09 

8 

1441.3 

3  5143.80 

1824  28.0 

0.3 

1.3 

0.09 

23 

1 1  35.7 

3  40  59.96 

18   8  50.2 

0.3 

1.3 

0.09 

9 

14  37.3 

3  51  39.23 

1824  11.6 

0.3 

1.3 

0.09 

24 

1131.6 

3  46  53.01 

18   8  28.6 

0.3 

1.3 

0.09 

10 

14  3.3.2 

3  5134.56 

1823  55.0 

0.3 

1.3 

0.09 

25 

1 1  27.6 

3  46  46.08 

18   8   7.0 

0.3 

1.3 

0.09 

11 

14  29.2 

3  5129.80 

+1823  38.0 

'  0.3 

1.3 

0.09 

26 

1 1  23.5 

3  46  39.18 

+18   7  45.6 

0.3 

1.3 

0.09 

12 

14  25.2 

3  5124.91 

1823  20.8 

0.3 

1.3 

0.09 

27 

11  19.5 

3  46  32.28 

18   7  24.2 

0.3 

1.3 

0.09 

13 

1421.2 

3  51  19.94 

18  23   3.3 

0:3 

1.3 

0.09 

28 

11  15.4 

3  46  25.39 

18   7   3.0 

0.3 

1.3 

0.09 

14 

14  17.2 

3  51  14.86 

18  22  45.5 

0.3 

1.3 

0.09 

29 

11  11.4 

3  46  18.52 

18   641.7 

0.3 

1.3 

0.09 

15 

14  13.2 

3  51    9.70 

18  2227.5 

0.3 

1.3 

0.09 

30 

11    7.4 

3  46  11.68 

18   6  20.7 

0.3 

1.3 

0.09 

16 

14   9.2 

351    4.44 

+1822  9.3 

0.3 

1.3 

0.09 

Dec.   1 

11    3.3 

3  46   4.87 

+18   5.59.8 

0.3 

1.3 

0.09 

17 

14    5.1 

3  50  59.10 

182150.8 

0.3 

1.3 

0.09 

2 

10  59.3 

3  45  58.08 

18   5  39.1 

0.3 

1.3 

0.091 

18 

14    1.1 

3  50  53.69 

182132.2 

0.3 

1.3 

0.09 

3 

10  55.2 

3  45  51.34 

18   5  18.5 

0.3 

1.3  0.09 

19 

13  57.1 

350  48.16 

1821  13.2 

0.3 

1.3 

0.09 

4 

1051.2 

3  45  44.64 

18   4  58.1 

0.3 

1.3  0.09 

20 

13  53.1 

3  50  42.56 

18  20  54.1 

0.3 

1.3 

0.09 

5 

10  47.1 

3  45  37.96 

18   4  37.9    0.3 

1.3  0.09 

21 

13  49.1 

3  50  36.86 

+18  20.34.7 

0.3 

1.3 

0.09 

6 

10  43.1 

3  45  31.31 

+18   4  17.8    0.3 

1.3  0.09 

22 

►3  45.0 

35031.10 

1820  15.1 

0.3 

1.3 

0.09 

7 

10  39.1 

3  4524.71 

18   3  58.0    0.8 

1.3  0.09 

23 

1341.0 

3  50  25.27 

18  19  55.4 

0.3 

1.3' 0.09 

8 

10  35.0 

345  18.15 

18   338.1     0.3 

1.3 

0.09 

24 

13  37.0 

350  19.37 

1819  35.5 

0.3 

1.3' 0.09 

9 

1031.0 

345  11.65 

18   3  18.6    0.3 

1.3 

0.09 

25 

13  32.9 

3  50  13.39 

1819  15.4 

0.3 

1.3' 0.09 

10 

10  26.9 

3  45   5.20 

18   2  59.4    0.3 

1.3 

0.09 

26 

13  28.9 

3  50   7.34 

+18  18  55.1 

0.3 

1.3  0.09 

11 

10  22.9 

3  44  58.81 

+18   2  40.3    0.3 

1.3  0.09 

27 

13  24.9 

3  50    1.24 

1818  34.6 

0.3 

1.. 3;  0.09 

12 

10  18.9 

3  44  52.48 

18   2  21.5    0.3 

1.3  0.09 

28 

1320.8 

3  49  55.04 

18  18  14.0 

0.3 

1.3 

0.09 

13 

10  14.8 

344  46.20 

18   2   3.0    0.3 

1.3' 0.09 

29 

13  16.8 

3  49  48.80 

1817  53.3 

0.3 

1.3 

0.09 

14 

10  10.8 

3  44  40.00 

18   144.6'    0.3 

1.3  0.09 : 

30 

13  12.8 

3  49  42.49 

18  17  32.4 

0.3 

I.3JO.O9 

15 

10   6.7 

3  44  33.63 

18    I2O..5'    0.3 

1 

1.3   0.09: 

31 

13  8.7 

3  49  36.14 

+  18  17  11.4 

0.3 

1.3  0.09 

16 

10   2.7 

3  44  27.74 

+  18    1    8.6    0.3 

1.3  0.091 

Nov.  1 

13   4.7 

3  49  29.74 

18  16  50.3 

0.3 

1.. 3  0.09 

17 

9  58.7 

3  44  21.72 

18   0  51.1     0.3 

1.3  0.09} 

2 

13   0.6 

3  49  23.27 

18  1629.1 

0.3 

1.3 

0.09 

18 

9  54.7 

3  44  15.78 

18   0  83.8    0.3 

1.3  0.09 

3 

12  56.6 

3  49  16.77 

18  16   7.7 

0.3 

1.3 

0.09 

19 

9  50.6 

3  44    9.92 

18   0  17.0    0.3 

1.3  0.09' 

4 

1252.6 

3  49  10.20 

18  15  46.2 

0.3 

1.3 

0.09 

20 

9  46.6 

3  44    4.12 

18   0   0.2    0.3 

1.3 

0.09: 

5 

12  48.5 

3  49   3.59 

+  181524.6 

0.3 

1.3 

0.09 

21 

9  42.6 

3  43  58.42^+17  59  44.o|   0.3 

1.3 

0.09  j 

6 

1244.5 

3  48.56.92 

1815   3.0 

0.3 

1.3 

0.09 

22 

9  38.5 

34352.80'    17  59  27.8,    0.3 

1.3 

0.09 

7 

1240.4 

34850.22'   18  14  41.2 

0.3 

1.3 

0.09 

23 

9  34.5 

3  43  47.24 

17  59  12.  r    0.3 

1.3 

0.09 

8 

12  36.4 

3  48  43.501    18  14  19.5 

0.3 

1.3 

0.09 

24 

9  30.5 

3  43  41.78 

17  58  56.7'    0.3 

1.3 

0.09 

1           9 

1232.3 

3  48  36.74 

18  13  57.6 

0.3 

1.3 

0.09 

25 

9  26.5 

3  43.36.41 

17  58  41.6!    0.3 

1 

1.3 

0.09 

10 

1228.3 

3  4829.95 

+  1813  35.7 

0.3 

1.3 

0.09 

26 

9  22.5 

34331.13+17  5827.ol    0.3 

1.3  0.09 1 

11 

12  24.2 

3  4823.13 

1813  1.3.8 

0.3 

1.3 

0.09 

27 

9  18.4 

3  4325.95    17  58I2.5[    0.3 

1.3  0.09, 

12 

1220.2 

3  4816.28 

18  1251.8 

0.3 

1.3 

0.09 

28 

9  14.4 

3  43  20.861    17  57  58.5    0.3 

l.3[0.09; 

13 

12  16.2 

3  48   9.38 

181229.8 

0.3 

1.3 

0.09 

29 

9  10.4 

3  43  15.87    17  57  44.8    0.3 

1.3  0.09 

14 

1212.1 

3  48  2.48 

1812   7.7 

0.3 

1.3 

0.09 

30 

9   6.4 

343  10.97    175731.5'    0.3 

1.3' 0.09 

i 

15 

12  8.1 

3  47  55.57 

+18  1145.7 

0.3 

1.3 

0.09 

31 

9   2.4 

3  43   6.17+17  57  18.5    0.3 

1.3' 0.09 

16 

12  4.1 

34748.651+181123.7 

0.3 

1.3 

0.09 

32 

8  58.4 

3  43    1.471+17  57   6.0'   0.3 

1.3|0.09J 
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ECLIPSES,   1887. 


ECLIPSES    IN   1887. 


In  the  year  1887  there  will  be  four  eclipses,  two  of  the  sun  and  two.  of  the  moon. 

L — A  Pctrtial  EdipK  of  the  Moan,  1887,  February  7 — 8,  visible  at  Washington  and  also  in 
the  Pacific  Ocean  and  part  of  Asia. 

ELEMENTS  OF  THE  ECLIPSE, 

d     h    m     • 
Greenwich  mean  time  of  {  in  right  ascension,  February  7  22  40  24.9. 


Sun's  right  ascension 

h     m      s 

21  27  17.31 

Hourly  motion 

9^95 

Moon's  right  ascension 

9  27  17.31 

Hourly  motion 

151J28 

Sun's  declination 

15    0  37.2  S. 

Hourly  motion 

0  47i  N. 

Moon's  declination 

14  11  41.4   N. 

Hourly  motion 

8  28.2  S. 

Sun's  equa.  hor.  parallax 

9.0             Sun's 

true  semidiameter 

16  12.7 

Moon's  equa.  hor.  parallax 

60  55.3             Moon 

's  true  semidiameter 

16  35.3 

TIMES  OF  THE  PHASES. 

Greenwich  Mean  Time. 

-Washington 

Mean  Time. 

d    h     m 

d     h    m 

Moon  enters  penumbra 

Februaiy          7  20    1.2 

February 

7  14  53.0 

Moon  enters  shadow 

7  21  14.0 

7  16    5.8 

Middle  of  the  eclipse 

7  22  22.1 

7  17  13.9 

Moon  leaves  shadow 

7  23  30.4 

7  18  22.2 

Moon  leaves  penumbra 

8    0  43.1 

7  19  34.9 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Contacts  of  Shadow 

Angles  of  position 

The  moon  being  in  the  senith  in  longitode 

with  moon's  limb. 

fh)m  north  point. 

from  Greenwich  and  latitude. 

First 

52**  to  E. 

135*'  45  W. 

ll  24  N. 

Last 

27  to  W. 

168  31  W. 

14    5  N. 

Magnitude  of  the  eclipse  =»  0.436,  ( moon's  diameter  ■■  1  )• 


n. — ^  Jkmular  Ediptt  of  the  Sun,  1887,  February  22,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 


d   h    m    s 
Greenwich  mean  time  of  ^   in  right  ascension,  February  22  9  13  4.4 

22  *jS  28J2\  Hourly  motions      9.52  and  116.43 


Sun  and  moon's  R.  A. 


Sim's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


10    3  27.6    S. 
10  37  18.3    8. 
8.9 
54    6.1 


Hourly  motion 
Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


d    h    m 
Eclipse  begins  on  the  earth  generally,  February  22   6  40.8 

Central  eclipse  begins  22    7  58.7 

Central  eclipse  at  local  apparent  noon  22   9  13.1 

Central  eclipse  ends  22  11    7.6 

Ek;lipse  ends  on  the  earth  generally  22  12  25.5 


Longitude  from 
Greenwich. 

165''20l2  E  . 
140  41.6  E  . 
134  51.2  W. 

69  30.1  W. 

91  43.3  W. 


0  54.8  N. 

8  13JJ  N. 
16    9.7 
14  43.6 

Latitude. 

37°37'.3  S. 
51  49.4  S. 
49  11.2  S. 
21  25.9  S., 
6  58.4  S. 
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UL^A  Partial  Edipat  of  the  Maan^  1887,  August  3,  invisible  at  Washingtoo. 

ELEMENTS  OF  THE  ECLIPSE. 

d  h  m     • 
Greenwich  mean  time  of  g  in  right  ascension,  August  3  9  4  57.1 

h    m      s  s 

Sun's  right  ascension  8  54  25.00  Hourly  motion  9.65 

Moon's  right  ascension  12  54  25.00  Hourly  motion  129.06 

Sun's  declination  17°26'2h7  N.  Hourly  motion  o'SD^i  S. 

Moon's  declination  16  42  39.7  S .  Hourly  motion  5  50.2  N. 

Sun's  equa.  hor.  parallax  8.7  Sun's  true  semidiameter  15  46.2 

Moon's  equa.  hor.  parallax  55  37.5  Moon's  true  semidiameter  15    8.7 

TIMES  OF  THE  PHASES. 

Oreenwioh  Mean  Time.  WMhington  Mean  Time. 

d     h     m  d  h     m 

Moon  enters  penumbra  ^              August      3    6  ll.Q  August        3  1     2.8 

Moon  enters  shadow       *                               3    7  35.5  3  2  27.3 

Middle  of  the  eclipse                                     3    8  4a9  3  3  40.7 

Moon  leaves  shadow                                     3  10    2.2  3  4  54.0 

Moon  leaves  penumbra                                  3  11  26.8  3  6  18.6 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Contacts  of  Shadow  Angles  of  position  The  moon  being  in  the  senith  in  longitade 

with  moon's  limb.  firom  north  point.  from  Greenwich  and  latitude. 

First  130^  to  E .  66**  48  E.  16  si  S. 

Last  151  to  W.  31  22  E.  16  37  S. 

Magnitude  of  the  eclipse  =  0*424,  (moon's  diameter  =»  1). 


IV.-— w9  ToUd  Edipse  of  (he  Sun,  1887,  August  18,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE, 

d     h     m     s 
Greenwich  mean  time  of  ^  in  right  ascension,  August  18  17  15  28.5 

h     m      s  8  s 

Sun  and  moon's  R.  A.  9  52  31.01  Hourly  motions        9.30  and  146.54 

Sun's  declination  12  54'    5'.6  N.                  Hourly  motion  o'  48!^  S. 

Moon's  declination  13  33  12.5  N.                  Hourly  motion  9  12.9  S. 

Sun's  equa.  hor.  parallax  8.8              Sun's  true  semidiameter  15  48.6 

Moon's  equa.  hor.  parallax  60  13.5             Moon's  true  semidiameter  16  23.8 

CIBCUMSTANCES  OF  THE  ECLIPSE. 

Longitude  from  Latitode. 

Greenwich. 

Eclipse  begins  on  the  earth  generally,  August  18  15   5.5  3l23.7  E.  37  ^6.^  N. 

Central  eclipse  begins  18 16 11.2  11  15.8  E.  51 3a4  N. 

Central  eclipse  at  local  apparent  noon  18  17  15.5  102    1.1  E.  53  48.5  N. 

Central  eclipse  ends  18 18  53.4  173  30.1  E.  24  27.1  N. 

Eclipse  ends  on  the  earth  generally  18  19  58^  153  26.0  E.  9  53.0  N. 

The  regions  within  which  the  eclipses  of  the  sun  are  visible,  are  laid  down  on  the  accompany- 
ing charts,  from  which,  by  means  of  the  dotted  lines,  the  Greenwich  time  of  beginning  or  ending 
within  fifleen  or  twenty  minutes,  may  also  be  found. 
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BESSELIAN  ELEMENTS  OF  THE  ANNULAR  ECLIPSE 

OF  THE  SUN,  1887,  FEBRUARY  22. 

- 

C<H>rdi]iBteaof 

Badlna  of  PeDnmbra  and 

Centre  of  Shadow  on 

Dlreotton  of  Axla  of  Shadow. 

Shadow  on 

Greenwich 
Mean 
Time. 

Fnndamental  Plane. 

X 

y 

Log  sin  d 

Logootd 

f 

I 

I' 

h     m 

6  40 

-1.24223 

-0.97202 

-9.24370 

+9.99322 

96°  34.7 

+0.57237 

+0.02636 

50 

1.16108 

0.94953 

9.24360 

9.99323 

99    4.8 

0.57238 

0.02637 

7    0 

-1.07992 

-0.92704 

-9.24349 

+9.99323 

101  34.8 

+0>57239 

+0.02639 

10 

0.99877 

0.90455 

9.24339 

9.99323 

104    4.8 

0.57241 

0.02641 

20 

0.91761 

0.88205 

9.24328 

9.99324 

106  34.8 

0.57242 

0.02642 

30 

0.83646 

0.85955 

9.24318 

9.99324 

109    4.9 

0.57243 

0.02643 

40 

0.75530 

0.83704 

9.24307 

9.99324 

111  34.9 

0.57244 

0.02644 

50 

0.67415 

0.81453 

9.24297 

9.99325 

114    4.9 

0.57245 

0.02645 

8    0 

-0.59299 

-0.79201 

-9.24286 

+9.99325 

116  34.9 

+0.57246 

+0.02646 

10 

0.51184 

0.76949 

9.24276 

9.99325 

119    5.0 

0.57247 

0.02647 

20 

0.43069 

0.74696 

9.24265 

9.99326 

121  35.0 

0.57248 

0.02648 

30 

0.34954 

0.72443 

9.24254 

9.99326 

124    5.0 

0.57249 

0.02649 

40 

0.26838 

0.70189 

9.24244 

9.99326 

126  35.0 

0.57250 

0.02650 

50 

0.18723 

0.67935 

9.24233 

9.99327 

129    5.1 

0.57251 

0.02651 

9    0 

-0.10608 

-0.65681 

-9.24222 

+9.99327 

131  35.1 

+0.57252 

+0.02652 

10 

-0.02493 

0.63426 

9.24212 

9.99327 

134     5.1 

0.57252 

0.02652 

20 

+0.05622 

0.61171 

9.24201 

9.99328 

136  35.2 

0.57253 

0.02653 

-30 

0.13736 

0.58915 

9.24190 

9.99328 

139    5.2 

0.57253 

0.02653  • 

40 

0.21851 

0.56659 

9.24180 

9.99328 

141  35.2 

0.57254 

0.02654 

50 

0.29966 

0.54402 

9.24169 

9.99329 

144    5.2 

0.57254 

0.02654 

10    0 

+0.38080 

-0.52145 

-9.24158 

+9.99329 

146  35.3 

+0.57255 

+0.02655 

10 

0.46194 

0.49887 

9.24148 

9.99329 

149    5.3 

0.57255 

0.02655 

20 

0.54308 

0.47629 

9.24137 

9.99330 

151  35.3 

0.57255 

0.02655 

30 

0.62422 

0.45371 

9.24127 

9.99330 

154     5.3 

0.57256 

0.02656 

40 

0.70536 

0.43112 

9.24116 

9.99330 

156  35.4 

0.57256 

0.02656 

^50 

0.78649 

0.40853 

9.24105 

9.99331 

159     5.4 

0.57256 

0.02656 

11     0 

+0.86762 

-0.38593 

-9.24094 

+9.99331 

161  35.4 

+0.57257 

+0.02657 

10 

0.94874 

0.36333 

9.24084 

9.99331 

164     5.4 

0.57257 

0.02657 

20 

1.02986 

0.34073 

9.24073 

9.99332 

166  35.5 

0.57257 

0.02657 

30 

1.11098 

0.31812 

9.24062 

9.99332 

169    5.5 

0.57257 

0.02657 

40 

1.19209 

0.29551 

9.24051 

9.99332 

171  35.5 

0.57257 

0.02657 

50 

1.27320 

0.27289 

9.24040. 

9.99333 

174    5.5 

0.57256 

0.02656 

12    0 

+  1.35430 

-0.25026 

-9.24029 

+9.99333 

176  35.6 

+0.57256 

+0.02656 

10 

1.43540 

0.22763 

9.24019 

9.99333 

179    5.6 

0.57256 

0.02656 

20 

1.51649 

0.20500 

9.24008 

9.99334 

181  35.6 

0.57256 

0.02656 

30 

+ 1.59757 

-0.18237 

-9.23997 

+9.99334 

184    5.6 

+0.57255 

+0.02655 

II 

Gieenwich 
Mean 

lUinate. 

Loe  Ay 
1  Minute. 

1  Minute. 

Log  Tangent!  of  Anglei 

lofConea—       || 

Time. 

Penumbra. 

Shadow.             1 

h     m 

6    0 

+7.9090 

_ 

(-7.3513 

+  1.1762 

+7.67444 

+7.67233 

7    0 

7.9093 

7.3520 

1.1762 

7.67444 

7.67232 

8    0 

7.9093 

7.3528 

1.1762 

7.67443 

7.67232 

9    0 

7.9093 

7.3533 

1.1762 

7.67443 

7.67232 

10    0 

7.9092 

7.3537 

1.1762 

7.67442 

7.67281 

11    0 

7.9092 

7.3541 

1.1762 

7.67442 

7.67231 

12    0 

+7.9091 

- 

h7.3646 

+  1.1762 

+7.67442 

+7.67230 

ANNULAR  ECLIPSE  < 


Note.-  TItc  /taunt  o/  '6cyutniJiJ9  <ind.   enduHf  urf 


3F  FEBRUARY  22^?  1887. 
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PATH  OP  ANNULUS  DURING  THE  ANNULAR  ECLIPSE 

OF  THE  SUN,  1887,  FEBRUARY  22. 

Greenwioh 
Mean 

Time. 

Kortbem  Limit 

of 
Annnliu  Path. 

Central  Line. 

of 
Annnlns  Path. 

Duration 

of 
Annulua 

on 

Central 

Uue. 

Latltade. 

Longitude  from 
Qnenwioh. 

Latitode. 

Longltade  ttom 
Gieenwich. 

Latitude. 

Longitude  from 
Greenwich. 

LimiU 

0         t 

—49  56.2 

142  14.7  E. 

o        / 

—51  49.4 

140*"  41.6  E. 

—53  34.5 

139  12.9  E. 

m     • 

Qh    o» 

53  11.7 

165  21.7 

53  42.9 

152  20.5 

6  10.6 

5 

53  51.4 

172  17.1 

55  17.5 

166  42.6 

56  43.5 

.161    8.1 

6  30.6 

10 

54    7.5 

179  25.8  £. 

55  47.6 

175  38.0  E. 

57  27.6 

171  50.2 

6  43.9 

15 

54    8.1 

174  33.4  W. 

55  54.0 

177  20.0  W. 

57  40.0 

179  53.4  E. 

6  55.0 

90 

53  58.4 

169  21.0 

55  46.7 

171  24.5 

57  35.0 

173  28.1  W. 

7    4.7 

95 

53  40.7 

164  43.5 

55  29.7 

166  14.0 

57  18.6 

167  44.5 

7  13.3 

30 

—53  17.3 

160  34.1, 

—55    5.8 

161  38.1 

—56  54.3 

162  42.1 

7  20.9 

35 

52  48.8 

156  47.4 

54  36.3 

157  29.5 

56  23.8 

158  11.7 

7  27.8 

.40 

52  16.4 

153  19.4 

54    2.5 

153  43.0 

55  48.5 

154    6.6 

7  34.0 

45 

51  40.8 

150    7.3 

53  25.1 

150  15.4 

55    9.5 

150  23.6 

7  39.6 

50 

51    2.4 

147    8.8 

52  44.9 

147    3.7 

54  27.3 

146  58.6 

7  44.5 

55 

50  21.6 

144  22.3 

52    2.1 

144    5.7 

53  42.5 

143  49.1 

7  48.8 

9      0 

—49  38,7 

141  46.4 

—51  17.1 

141  19.8 

—52  55.5 

140  53.2 

7  52.4 

5 

48  54.0 

139  19.4 

50  30.3 

138  44.1 

52    6.6 

138    8.8 

7  55.4 

10 

48    7.6 

137    0.4 

49  41.8 

136  17.4 

51  16.0 

135  34.4 

7  57.9 

15 

47  19.5 

134  48.3 

48  51.8 

133  58.5 

50  24.0 

133    8.7 

7  59.7 

20 

46  30.2 

132  42.2 

48    0.4 

131  46.4 

49  30.7 

130  50.6 

8    1.1 

25 

45  39.7 

130  41.5 

47    8.0 

129  40.2 

48  36.4 

128  89.0 

8    1.8 

30 

—44  48.1 

128  45.3 

-46  14.5 

127  39.0 

—47  41.0 

126  32.8 

8    2.1 

35 

43  55.3 

126  52.8 

45  19.9 

125  42.0 

46  44.6 

124  31.3 

8    1.8 

40 

43    1.3 

125    3.4 

44  24.3 

123  48.4 

45  47.2 

122  33.5 

8    1.0 

45 

42    6.3 

123  16.5 

43  27.6 

121  57.6 

44  48.9 

120  38.7 

7  59.6 

50 

41  10.1 

121  31.4 

42  29.8 

120    8.7 

43  49.5 

118  45.9 

7  57.7 

55 

40  13.0 

119  47.6 

41  31.1 

118  21.2 

42  49.3 

116  54.8 

7  55.4 

10     0 

—39  14.6 

118    4.3 

—40  31.3 

116  34.3 

—41  48.0 

115    4.2 

7  52.5 

5 

38  15.1 

116  21.0 

39  30.4 

114  47.1 

40  45.7 

113  13.3 

7  49.2 

10 

37  14.4 

114  36.7 

38  28.3 

112  59.0 

39  42.3 

111  21.3 

7  45.4 

15 

36  12.4 

112  50.6 

37  25.0 

111    8.9 

38  37.6 

109  27.1 

7  41.0 

20 

35    8.9 

111     1.8 

36  20.2 

109  15.7 

37  31.5 

107  29.5 

7  36.1 

25 

34    3.7 

109     9;1 

35  13.7 

107  18.1 

36  23.7 

105  27.0 

7  30.8 

30 

—32  56.7 

107  11.3 

—34    5.3 

105  14.6 

—35  14.0 

103  17.9 

7  24.8 

35 

31  47.5 

105    6.8 

32  54.7 

103    3.1 

34    1.9 

100  59.4 

7  18.4 

40 

30  35.8 

102  52.6 

31  41.4 

100  40.7 

32  46.9 

98  28.7 

7  11.3 

45 

29  20.8 

100  26.0 

30  24.5 

98    3.1 

31  28.1 

95  40.2 

7    3.e 

50 

28    1.7 

97  42.3 

29    2.8 

95    4.3 

30    3.9 

92  26.2 

6  54.9 

55 

26  37.0 

94  33.5 

27  34.4 

91  31.9 

28  31.8 

88  30.3 

6  45.2 

11     0 

—25    4.1 

90  46.9 

—25  54.4 

87    1.3 

—26  44.7 

83  15.8 

6  33.4 

5 

23  20.8 

86  13.3 

23  47.3 

80    6.3 

6  10.0 

Limite 

—  19  32.5 

70  32.1  W. 

—21  25.9 

69  30.1  W. 

—23  19.7 

68  27.2W. 

' 

- 
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BE88ELIAN  ET,F,MENT8  OP  THE  TOTAL  ECLIPSE 

OF  THE  SUN,  1887,  AUGUST  18. 

Coordinates  of 

' 

Badins  of  Penumbra  and 

Centre  of  Shadow  on 

Direction  of  Axis  of  Shadow. 

Shadow  on 

Greenwich 
Mean 
Time. 

Fundamental  Plane. 

Fundamental  Plane. 

X 

y 

Log  sin  d 

Log  cos  d 

/I 

I 

1' 

li     m 

15    0 

-1.25353 

+0.96658 

+  9.34978 

+9.98885 

224**    6.3 

+0.53617 

-0.00967 

10 

1.16101 

0.94333 

9.34970 

9.98885 

•226  36.3 

0.53617 

0.00967 

20 

1.06849 

0.92008 

9.34963 

9.98886 

229    6.4 

0.53616 

0.00968 

30 

0.97597  • 

0.89682 

9.94956 

9.98886 

231  36.4 

0.53615 

0.00968 

40 

0.88345 

0.87355 

9.34948 

9.98886 

234    6.4 

0.53614 

0.00969 

50 

0.79092 

0.85027 

9.34941 

9.98887 

236  36.5 

0.53614 

0.00969 

16    0 

-0.69839 

+0.82698 

+9.34934 

+9.98887 

239    6.5 

+0.53613 

-0.00970 

10 

0.60586 

0.80368 

9.34926 

9.98887 

241  36.5 

0.53612 

0.00970 

20 

0.51333 

0.78038 

9.34919 

9.98888 

244    6S 

0.53611 

0.00971 

30 

0.42080 

0.75707 

9.34912 

9.98888 

246  36.6 

0.53610 

0.00972 

40 

0.32827 

0.73376 

9.34904 

9.98888 

349     6.7 

0.53609 

0.00973 

50 

0.23574 

0.71044 

9.34897 

9.98889 

251  36.7 

0.53608 

0.00974 

17    0 

-0.14320 

+0.68712 

+  9.34890 

+9.98889 

254    6.7 

+0.53607 

-0.00975 

10 

-0.05067 

0.66379 

9.34883 

9.98889 

256  36.8 

0.53606 

0.00976 

20 

4-0.04186 

0.64045 

9.34876 

9.98890 

259    6.8 

0.53605 

0.00978  ■ 

30 

0.13439 

0.61710 

9.34869 

9.98890 

261  36.8 

0.53604 

0.00979 

40 

0.22692 

0.59375 

9.34861 

9.98891 

264     6.9 

0.53603 

0.00981 

50 

0.31945 

0.57039 

9.34854 

9.98891 

266  36.9 

0.53601 

0.00982 

18    0 

+  0.41197 

+0.54702 

+  9.34847 

+9.98892 

269     7.0 

+0.53599 

-0.00984 

10 

0.50450 

0.52364 

9.34840 

9.98892 

271  37.0 

0.53598 

0.00985 

20 

0.59703 

0.50025 

9.34833 

9.98892 

274    7.0 

0.53596 

0.00987 

30 

0.68955 

0.47686 

9.34825 

9.98893 

276  37.1 

0.53594 

0.00989 

40 

0.78207 

0.45347 

9.34818 

9.98893 

279    7.1 

0.53592 

0.00991 

50 

0.87459 

0.43007 

9.34811 

9.98894 

281  37.1 

0.53590 

0.00993 

19    0 

-f-0.96710 

+0.40667 

+9.34803 

+9.98894 

284     7.2 

+0.53588 

-0.00994 

10 

1.05961 

0.38326 

9.34796 

9.98894 

286  37.2 

0.53586 

0.00996 

20 

1.15212 

0.35985 

9.34789 

9.98895 

289    7.2 

0.53584 

0.00998 

30 

1.24462 

0.33643 

9.34781 

9.98895 

291  37.3 

0.53582 

0.01000 

40 

1.33712 

0.31300 

9.34774 

9.98895 

294    7.3 

0.53580 

0.01002 

50 

1.42962 

0.28957 

9.34767 

9.98896 

296  37.4 

0.53578 

0.01004 

20    0 

+  1.52211 

+0.26613 

+9.34759 

+9.98896 

299    7.4 

+0.53575 

-0.01007 

Oreenwich 
Mean 
Time. 

Loff  Ax 
iM^ute. 

Log  Ay 
1  Minute. 

I^^^A, 
1  Minute. 

Log  Tangents  of  Anglei 

lof  Oon«*— 

Penun 

bta. 
6474 

Shadow. 

+7.66263 

h      m 

15    0 

+7.9662 

-7.3663 

+  1.1762 

+7.6 

16    0 

7.9663 

7.3671 

1.1762 

7.66475 

7.66263 

17    0 

7.9663 

7.3679 

1.1762 

7.66475 

7.66264 

18    0 

7.9663 

7.3687 

1.1762 

7.66475 

7.66264 

19    0 

7.9662 

7.3694 

1.1762 

7.66476 

7.66264 

20    0 

+7.9661 

-7.3700 

+  1.1762 

+7.66476 

+7.66265 

167  !" 

167 

I6S 


m 


•70  I 
170  '  = 

ai    ' 

.72    ! 

'74 


^5 

76 

7S 
79 
SI 

8-2 


84 
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TOTAL  ECLIPSE 


Note .-    The  hottrs  <^fMyuumt<^  trnd  mdh^  , 


OF  AUGUST  18^«  1887. 
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PATH  OP  THE  SHADOW  DURING  THE  TOTAL  ECLIPSE 

OF  THE  SUN, 

1887,  AUGUST  18. 

Greenwich 
Mean 
Time. 

Northern  Limit 

of 
Shadow  Path. 

Central  Line. 

Southern  Limit 

of 
Shadow  Path. 

Duration 

of 
Shadow 

on 

Central 

Line. 

Latitude. 

Longitade  ftt>m 
Greenwich. 

Latitade. 

Longitnde  from 
Greenwich. 

Latitude. 

Lonfdtnde  fttnn 
Greenwich. 

Limits 

4-52  13.0 

10  44.5  E. 

4-5?  38.3 

iT  15.8  E. 

4- 50*  53.3 

12    o!9E. 

m     8 

16^   15"' 

5fi  14.9 

29    9.2 

55  53.8 

32  24.8 

55  32.8 

35  40.5 

2  20.7 

20 

58    3.2 

41  40.0 

57  24.7 

43  55.4 

56  46.3 

46  10.9 

2  35.8 

85 

58  55.0 

50  56.2 

58    8.2 

52  40.6 

57  21.5 

54  25.0 

2  47.5 

30 

4-59  18.5 

58  41.5 

4-58  26.6 

60    3.2 

4-57  34.8 

61  25.0 

2  57.3 

35 

59  23.4 

65  29.4 

58  28.3 

66  32.3 

57  33.2 

67  35.2 

3    5.8 

40 

59  15.3 

71  33.8 

58  18.0 

72  20.3 

57  20.8 

73    6.9 

3  13.3 

45 

58  56.4 

77    3.9 

57  57.9 

77  36.2 

56  59.3 

78    8.4 

3  19.9 

50 

58  29.4 

82    6.2 

57  30.1 

82  25.7 

56  30.9 

82  45.2 

3  25.7 

55 

57  55.4 

86  43.8 

56  56.0 

86  52.0 

55  56.(i 

87    0.3 

3  30.8 

17      0 

4-57  15.8 

91    0.2 

4-56  16.6 

90  58.6 

4-55  17.4 

•       90  56.9 

3  35.2 

5 

56  31.3 

94  58.1 

55  32.6 

94  47.7 

54  33.9 

94  37.4 

3  39.0 

10 

55  42.7 

98  39.8 

54  44.7 

98  21.7 

53  46.7 

98    3.7 

3  42.1 

15 

54  50.4 

102    7.3 

53  53.5 

101  42.5 

52  56.6 

101   17.7 

3  44.5 

20 

53  55.0 

105  22.5 

52  59.2 

104  51.8. 

52    3.5 

104  21.0 

3  46.3 

25 

52  56.7 

108  27.2 

52    2.2 

107  51.3 

51     7.7 

107  15.3 

3  47.5 

30 

4-51  55.9 

111  22.7 

4-51    2.6 

110  42.2 

4-50    9.4 

110     1.7 

3  48.0 

35 

50  52.8 

114  10.4 

50    0.9 

113  25.8 

49    9.1 

11241.1 

3  48.0 

40 

49  47.3 

116  51.6 

48  56.8 

116    3.4 

48    6.4 

115  15.1 

3  47.3 

45 

48  39.7 

119  27.9 

47  50.8 

118  36.4 

47    1.8 

1 17  44.9 

3  46.0 

50 

47  30.0 

122    0.3 

46  42.6 

121     6.0 

45  55.2 

120  11.6 

3  44.1 

55 

46  18.2 

124  30.1 

45  32.4 

123  33.1 

44  46.6 

122  36.0     ' 

3  41.5 

18      0 

4-45    4.1 

126  58.6 

4-44  20.0 

125  59.1 

4-43  35.8 

124  59.5 

3  38.4 

5 

43  47.6 

129  27.3 

43    5.1 

128  25.4 

42  22.7 

127  83.4 

3  34.6 

10 

42  28.5 

131  58.0 

41  47.8 

130  53.6 

41    7.1 

129  49.2 

3  30.2 

15 

41    6.7 

1.34  32.6 

40  27.9 

133  25.8 

39  49.1 

132  18.9 

3  25.2 

20 

39  41.7 

137  13.4 

39    4.8 

136    3.9 

.38  28.0 

134  54.4 

3  19.5   ' 

25 

38  12.5 

140    3.6 

37  37.8 

138  51.1    , 

37    3.1 

137  38.5 

3  13.1 

30 

4-36  38.2 

143    7.7 

4-36    5.9 

141  51.5 

4-35  33.7 

'  140  35.2 

3    5.8 

35 

34  57.2 

146  32.8 

34  27.7 

145  11.6 

33  58.2 

143  50.4 

2  57.5 

40 

33    6.6 

150  31.3 

32  40.7 

149    2.4 

32  14.9 

147  33.6 

2  47.8 

45 

30  59.8 

1.55  30.4 

30  39.3 

153  47.7 

30  18.8 

152    5.0 

2  36.3 

50 

28  15.5 

162  59.5 

28    6.8 

160  37.2 

27  58.1 

158  14.9 

2  21.1 

LimiU 

4-25    9.0 

173  54.7  E. 

4-24  27.1 

173  30.1  E. 

4-23  42.7 

173    3.0  E. 
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WASHINGTON  MEAN  TIME. 


PHASES  OF  THE  MOON. 


New  Moon. 


First  Quarter. 


January 

February 

Marcli 

April 

May 

June 


i\      h  lit 

23    9  52.9 

22  4  32.1 

23  23  1.5 
22  15  45.0 
22  5  57.3 
20  17  44.0) 


Jnlv  20    3  41.8 

August  18  12  30.4 
September  16  20  5I.() 
October  16  5  26.8 
November  14  15  0.1 
December    14    2  13.1 


d  h      m 

1  19  12.3 
31  15  18.6 

2  7  59.5 
31  20  44.6 
30  5  52.1 
29  12  11.4 
27  16  52.9 


January 

Jannary 

March 

March 

Auiil 

May 

June 

July  26  21  22.1 

August  25  3  12.8 
September  2:3  1 1  55.6 
October  2.3  0  37.6 
November  21  17  34.8 
December   21    13  5:^.0 


Full  Mooii. 


January 

February 

March 

April 

May 

June 

July 


d  h  in 
9  5  24.0 
7  17  5.9 
9  3  25.7 
7  12  30.8 
6  20  5:3.3 
5  5  2^>.9 
4  15  25.9 


Laat  Quarter. 


August  3    3  31.9 

September  1  18  4.4 
October  I  10  3V).I 
October  31  4  22.6 
November  29  22  1 1.9 
December   29  15    6.0 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


d     b     Tu 
15  22  13.8 

14  8  23.8 

15  20  3:3.9 
14  10  55.6 
14  3  9.3 
12  20  26.6 
12  13  48.8 

II  6  28.2 
9  21  55.0 
9  II  49.0 
7  2:3  53.7 
7  10    2.5 


PERIGEE,  APOGEE,  AND  GREATEST  LIBRATION. 


Perigee. 

Apogee. 

Greatest  LibraUon. 

• 

d     h 

a    h 

d    h    m 

d      h     ni 

January 

11   12.9 

January 

27  13.6 

January 

5  52  35  E. 

January        18  18    8  W. 

Februai7 

8  19.3 

February 

24     0.9 

February 

2  59  37  E. 

February      15    5  16  W. 

March 

9    7.0 

March 

23     1.7 

March 

3    6  55  E. 

March           15    9  11  W. 

April 

6  18.6 

April 

19    9.4 

March 

31  11  29  E. 

April         .    12  16  14  W. 

May 

5     1.2 

May 

17    0.9 

April 

28    4  57  E. 

May              10  17  21  W. 

June 

1   18.2 

June 

13  18.9 

May 

24  57    6  E. 

June               7  16  53  W. 

June 

27  13.9 

July 

11   13.4 

June 

20    7  49  E. 

July               4    4  26  W. 

July 

23  12.9 

August 

8    7.4 

July 

17  15  12  E. 

July              31     8  22  W. 

Augu<«t 

20    7.2 

September 

4  22.1 

August 

14  11  .5:3  E. 

August         27    2  32  W. 

Septeml»er 

17  1:3.7 

October 

2    4.9 

September 

11   15  46  E. 

September  23  56  24  W. 

October 

16    0.7 

October 

29    6.1 

October 

9  58    5  E. 

October       22    0  40  W. 

November 

13  11.6 

November 

25  16.1 

November 

7    0  43  E. 

November    19    7    8  W. 

December 

11   17.0 

December 

23  10.5 

December 
December 

4    9  33  E. 
30  12  22  E. 

December    17  lO  12  W, 

FORMULA  FOR  THE  LIBRATION  OF  THE  MOON. 
Put    /,  the  inclination  of  the  moon's  equator  to  the  ecliptic  (=1°  28'.8), 

^,  the  menu   longitude  of  the  raoon^s  ascending  node,  (see  page  278),  or  the  mean  longitude 

of  the  descending  node  of  the  moon's  equator, 
C,  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lunar  meridian  with  the  circle  of 
declination,  counted  from  north  tu  east  on  the  apparent  disk, 
X,  fit  a'i  A't  ihe  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon,  corrected 
for  parallax, 
X',  the  selenocentric  longitude  of  the  earth,  counted  on  the  moon's  equator  from  its  descend- 
ing node,  ft, 
i.  A,  ft',  (I ,  the  quantities  defined  on  page  276,  where  their  values  for  the  year  i^re  given. 

The  moon's  libration  in  longitude  and  latitude  may  then  be  found,  for  any  time,  by  means  of  the 
following  formula,  in  connection  with  the  tables  given  on  pages  276  and  277:  — 
A  X  =  —  0'.57  sin  2  (ft  —  X)  ^ 
a  =  sin  /  cos  (ft  —  X) 
tan  B  =  tan  /  sin   (ft  —  X) 

The  libration  in  latitude       =  b  ^  B  —  (i 
The  libration  in  longitude  =  Z   =  V  —  ([ 


See  table,  page  277. 


sin  C  =  sin  t 


cos  (V  4-  A  —  ft) 
cos  6' 


cos  (a'  —  ft' 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

The  Stab's 

At  Conjunction  in  R.  A. 

Limiting 
Para]leb.{ 

Name. 

M»g. 

Bed*nB  from 
1887.0. 

Appftrent 
Deo&iation. 

-  0°  40.6 
1     7.7 

-  1     7.7 
+  1  50.6 

1  52.4 

WashiogiOD 
Mean  Thne. 

Hour  Angle 
H 

h    m 

-  1  27.8 
+  3  10.2 
+  4  29.7 

-  2  46.0 

-  1   45.3 

Y 

z' 

y' 

N. 

s.  1 

1 

Aa 

Ad 

10  Ceti 

14  Ceti 

15  Ceti 
33  Ceti 
35  Ceti 

6 

6 

6i 

6 

6i 

8 

-0.63 
0.58 
0.57 
0.36 
0.35 

-  5:8 
6.3 
6.4 
6.6 
6.6 

d     h    m 
1     4     8.2 

8  54.3 

10  16.2 

«    3  30.2 

4  32.6 

-0.3536 
+1.0000 
+1.2460 
+1.0640 
+1.2161 

0.5163 
0.5162 
0.5164 
0.5200 
0.5200 

+0.1794 
0.1796 
0.1798 
0.1790 
0.1784 

+16^ 
+89 
+89 
+90 
+(M) 

-58^ 
+23 
+45 
+28 
+42 

/  Piscium 
fA  Piscium 

V  Piscium 
64  Ceti 

V  Ceti 

5 

5 

4i 

5i 

4i 

-0.31 

0.2:3 

-0.17 

+0.01 

0.03 

-  6.4 
6.0 
6.5 
6.4 
6.4 

+  3     1.0 
5  33.5 
4  .54.8 
8     2.3 
H  18.9 

7  18.6 

13  4.5.2 

19  37.5 

3  10  .54.7 

11   44.1 

+  0  5.5.8  ,  +0.4.553 
+  7  11.2-1.1880 
-11     6.9  1  +0.5520 
+  3  43.1  1-0.2242 
+  4  31.0  1-0.3870 

0.5206 
0.522i) 
0.5253 
0.5310 
0.5316 

+0.1782 
0.1767 
0.1749 
0.1682 
0.1678 

+64 
-39 
+72 
+23 
+14 

-10 
-84 
-  4 
-46 
-57 

B.  A.C.755 

e»Ceti 

B.A.C.830 
fi  Ceti 

Lalande  5725 

6i 

4i 

6 

44 

6 

+0.09 
0.11 
0.18 
0.20 
0.31 

-  6.3 
6.9 
6.7 
6.9 
6.6 

+  10     3.2 
7  57.1 

10  15.4 
9  38.1 

12  45.1 

18  :«i.7 

19  20.2 
4    2  23.2 

3  35.1 
13  .56.6 

+11    111 
+11   .53.1 

-  3  16.9 

-  2    7.1 
+  5  54.6 

+1.1260 
+1.2635 
-0.0916 
+0.7667 
-0.9910 

0.,5348 
0.5351 
0.5389 
0.5404 
0.5466 

+0.1637 
0.1635 
0.1586 
0.1575 
0.1489 

-34 
+90 
+30 
+iM) 
-23 

-80 
+52 
-36 
+12 
-77 

/  Tauri 

48  Tauri 

y  Tauri 

<J»  Tauri 

63  Tauri 

4 

6 
4 
4 
6 

+0.43 
0.62 
0.64 
0.63 
0.65 

-  7.1 
7.5 
7.4 
7.2 
7.4 

+12  32.8 
15    7.1 

15  21.1 
17  16.6 

16  30.6 

5  1   30.9 
21  54.7 
23  41.4 

6  1     2.6 
1    16.2 

-  6  53.6 
-11   11.2 

-  9  28.2 

-  8     9.8 

-  7  56.7 

+0.8831 
+0.6987 
+0.6469 
-1.2240 
-0.3962 

0.5540 
0.5680 
0.5690 
0.5692 
0.5693 

+0.1369 
0.1113 
0.1086 
0.1067 
0.1067 

+90 
+1H) 
+84 
-48 
+13 

+22 
+13 
+10 
-73 
-50 

(J«  Tauri 

70  Tauri 

71  Tauri 
75  Tauri 

e^  Tauri 

5i 
6i 
6 
64 

4 

+0.66 
<».66 
0.65 
0.66 
0.66 

-  7.3 
7.6 
7.7 

7.6 
7.7 

+17  10.8 
15  40.8 

15  21.5 

16  6.3 
15  42.5 

1  33.4 

2  15.4 

2  35.0 

3  2<».6 
3  33.5 

-  7  40.1  ,-1.0670 

-  6  59.6  '  +(K5777 

-  a  40.6  +0.9477 

-  5  48.0  1  +0.2595 

-  5  44.2+0.6911 

0.5701 
0.5702 
0.5711 
0.5711 
0.571 1 

+0.1056 
0.1051 
0.1042 
0.1024 
0.1024 

-31 
+76 
+90 
+51 
+89 

-73 
+  7 
+30. 
11 
+13i 

^  Tauri 

80  Tauri 
B.A.C.  1391 

81  Tauri 
85  Tauri 

4 

5 

t>4 
64 

+0.67 
0.66 
0.67 
0.66 
0.66 

-  7.6 

7.7 
7.7 
7.7 

7.7 

+15  37.0 
15  23.2 
15  56.7 
15  26.6 
15  36.4 

3  35.8 

4  14.9 
4  25  2 
4  28.2 
4  59.9 

-  5  42.0  i  +0.7803 

-  5    4.3+1.0860 

-  4  54.4  ,  +0.5208 

-  4  51.5+1.0510 

-  4  20.9   +0  9337 

0.5711 
0.5711 
0.5716 
0.5716 
0.5723 

+0.1024 
0.1021 
O.IOIO 
0.1010 
0.1007 

+90 
+90 
+70 
+90 
+90 

+19 
+41 
+  4 

+38, 
+29' 

a  Tauri 
(T*  Tauri 

B.A.C.  1526 
m  Tauri 
111  Tauri 

1 

5 
54 
54 
54 

+0.69 
0.70 
0.74 
0.77 
0.80 

-  7.6 
7.9 
8.1 

8.0 
8.4 

+16  16.8 

15  41.5 

16  58.4 
18  29.5 

17  16.5 

6  45.5 

8  13.5 

15  59.9 

20  13.1 

r    3  23.4 

-  2  39.0   +0  4034 

-  1   14.1    +1.1600 
+  6  15.6+0.5156 
+10  19.4    -0.72.54 

-  6  46.1    +1.0240 

0.572J) 
0..5742 
0.5791 
0.5822 
0.5865 

+0  0977 
0.0960 
0.0827 
0.0757 
0.0617 

+61 
+90 
+70 
-  7 
+90 

-  3i 
+49' 

•»■  5; 
-72 1 
+40 

115  Tauri 

119  Tauri 

120  Tauri 
127  Tauri 
130  Tauri 

6 
5 
6 

64 

6 

+0.81 
0.82 
0.82 
0.84 
0.86 

-  8.5 

8.5 
8.5 
8.7 
8.7 

+17  51.8 
18  30.4 
18  27.4 
18  55.3 
17  41.1 

4  32.0 

6  37.1 

7  9.7 

11  1.1 

12  54.7 

-  5  40.5   +0.4862 

-  3  39.7   -0.0549 

-  3     8.3   +0.0274 
+  0  34.4   -0.2530 
+  2  23.8   +1.1030 

0.5865 
0.5885 
0.5888 
0.5f)02 
0.5919 

+0.0.598 
0  0559 
0.0.5,52 
0,0477 
0.0438 

+68 
+32 
+37 
+21 

+90 

+  6 

-23 

-19| 

-34 

+49, 

X^  Orion  is 

^^Orionis 

;f<Orioni8 

68  Orionia 

71   Orionis 

6 
6 
5 
6 
6 

+0.86 
0.87 
0.87 
0.89 
0.90 

-  9.0 
9.2 
9.2 
9.2 
9.2 

+19  43.5 

19  41.4 

20  8.3 
19  48.8 
19  11.4 

15  56.4 
19  24.2 
19  35.1 
22  52.3 
8    0     1.9 

+  5  18.51-0.8654 
+  8  :i8.3   -0.7086 
+  8  48.8. -1. 1610 
+11  58.5  1-0.7401 
-10  .54.6-0.0781 

0..5!)34 
0..5953 
0.5953 
0.5060 
0..5<H>5 

+0.0377 
0.0300 
0.0298 
0.0234 
0.0212 

-16 

-  7 
-42 

-  8 
+30 

-70 
-69  1 
-70 
-70, 
-21' 

V  Geminorum 
/  Geminorum 
g  Geminorum 
3  Cancri 
Q  Cancri 

44 

6 

54 

6 

44 

+0.89 
0.89 
0.88 
0.86 
0.84 

-  9.5 

9.9 

9.9 

10.0 

10.0 

+20  16.8 

17  55.7 

18  46.9 
17  36  8 
17  .59.0 

5  40.7 

9    9  40.8 

12  17.4 

18    5.4 

22  35.4 

-  5  28.9   -1.1020 

-  2  34.9  1  +0.6784 

-  0     4.5   -0.3211 
+  5  29.8  ,  +0.4807 

-  0  10.9-0.2216 

0.5993 
0.6047 
0.6040 
0.6040 
0.6033 

+0.0088 

-0.0519 

0.0.569 

0.0695 

0.0792 

-36 
+90 
+17 
+68 
+22 

-70 
+18 
-39 
+  5 
-35 

d«  Cancri 
54  Cancri 
o»  Cancri 
o'  Cancri 
fl-*  Cancri 

6 
64 

54 

6 

64 

+0.81 
0.76 
0.74 
0.76 
0.71 

-  9.8 
9.5 
9.5 
9.5 
9.3 

+17  24.9 
15  45.9 

15  45.2 

16  0.7 
15  26.8 

10    4     0.1 
14     2.3 
16  30.8 
16  38.7 
22  34.9 

-  8  59.0,-0.1114 
+  0  39.5  '  +0.5350 
+  3     2.2   +0.2707 
+  3     9.7-0.0017 
+  8  52.1  i -0.1462 

0.6025 
0.6007 
0.6003 
0.5995 
0.5988 

-0.0897 
0.1090 
0.1139 
0.1139 
0.1139 

+29 
+72 
+52 
+35 
+26 

-29 
+  4 
-14 
-25 
-34 

tr^  Cancri 
7  Leonit 

6 

3. 

+0.70 
+0.66 

-  9.2 

-  9.1 

+15  24.4 
+14  52.9 

23  44.4 
11    8    6.4 

+  9  58.9  ;  -0.2521 
-  5  58.41-0.8441 

0.5974 
0.5966 

-0.1264 
-0.1398 

+21 
-14 

-41  1 
-75 
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ELEMENTS  FOR  THE  PREDICTION  OF  000ULTATI0N8. 

JANUARY. 

Thk  Star's 

At  Ck)NJUKcnoif  ni  R.  A. 

Limiting  ■ 
PanUlels. 

Name. 

Mag. 

Red'ns  from 
1887.0. 

Apparent 
DedlkatioD. 

.Washington 
Mean  Tfine. 

Hoar  Angle 
H 

r 

x' 

y' 

N. 

8. 

Aa 

Afi 

^  Leonis 

18  Leonis 

23  Leonis 

V  Leonis 

a  Leonis 

6 
6 

H 

+0^.62 
0.63 
0.61 
0.58 
0.55 

// 
-8.7 
8.3 
8.5 
8.2 
7.9 

+  ll  32.1 

12  19.7 

13  35.5 
12  58.9 
12  31.0 

d     h    ra 
11  11    18.5 
12  25.0 
14  18.3 
17  16.0 
21  28.2 

h    m 

-  2  53.7 

-  1  49.8 

-  0    0.7 
+  2  50.3 
+  6  52.8 

-0.9552 
+1.0810 
-0.4577 
-0.2968 
-0.4893 

0.5932 
0.5928 
0.5923 
0.5907 
0.5857 

-0.1444 
0.1468 
0.1488 
0.1.529 
0.1589 

-2f 

f90 
+10 
+18 
+  8 

-75^ 
+36 
-57 
-46 
-60 

45  Leonis 
p  Leonis 

4i)  Leonis 
X  Leonis 
a  Leonis 

6 

4 

6 

4i 

4 

+0.49 
0.47 
0.47 
0.:16 
0.30 

-7.2 

6.8 
6.6 
5.5 
4.6 

+10  20.2 
9  53.2 
9  14.0 
7  56.7 
6  38.8 

la    5  29.9 

7  39.8 

8  36.3 
21  20.3 

13    4  15.0 

-  9  23.5 

-  7  18.3 

-  6  23.9 
+  5  52.1 
-11  28.2 

+0.3671 
+0.4485 
+0.9387 
-0.0383 
-0.0233 

0.5857 
0.5851 
0.5851 
0.5781 
0.5768 

-0.1687 
01708 
0.1718 
0.1K28 
0.1879 

+58 
+64 
+90 
+33 
+34 

-12 
-  8 
+23 
-35 
-35 

b  Virginis 
10  Virginis 

y  Virginis    mult. 
46  Virginis 
48  Virginis 

6 
Gh 

6 
6A 

+0  15 

+0.10 

-0.03 

0.12 

0.12 

-2.7 

-1.9 

+0.3 

1.5 

1.7 

+  4  17.0 
+  2  32.0 
-  0  49.8 

2  45.6 

3  3.3 

21     9.4 

14  1  26.7 
15  40.6 

15  0    7.2 
1  36.3 

+  4  50.1 
+  8  58.3 
-  1   17.4 
+  6  51.6 
+  8  17.8 

-0.9061 
+0.0135 
+0.6043 
+0.90:W) 
+0.9137 

0.5710 
0.5689 
0.5652 
0.5636 
0.5632 

-0.1953 
0.1959 
0.1968 
0,1952 
0.1946 

-16 
+:i6 
+77 

+87 
+87 

-86 

-  2 
+16 
+17 

65  Virginis 

66  Virginis 
/'Virginis 

80  Virginis 
88  Virginis 

6 
6 
5 
6 
6i 

-0.22 
0.23 
0.25 
0.28 
0.34 

+2.8 
2.9 
3.6 
3.4 
4.2 

-  4  20.0 

4  34.4 

5  40.3 
4  49.2 

6  16.3 

10  20.0 
10  52.8 

14  14.0 

15  50.2 
21  36.0 

-  7  16.5 

-  6  44.8 

-  3  30.4 

-  1  57.5 
+  3  86.5 

+0.5288 
+0.6677 
+1.1490 
-0.0221 
+0.3815 

0.5624 
0.5622 
0.5622 
0.5622 
0.5616 

-0.1915 
0.1912 

0.1898 
0.1888 
0.1856 

+69 
+82 
+84 
+33 
+57 

-  6 
+  2 
+35 
-36 
-14 

BAG.  4647 
94  Virginis 

^iLibrfe 

^3  Librs 
17  Librs 

6i 
6i 
6 
54 

7 

-0.38 
0.42 
0.66 
0.68 
0.70 

+4.9 
5.4 
7.3 
7.2 
7.2 

-  7  30.0 

8  21.0 

11  26.1 

10  57.1 

10  41.8 

16    0  36.8 

5  43.0 

ir    3  24.2 

4  28.9 

5  9.7 

+  6  31.2 
+11  26.9 
+  8  23.8 
+  9  26.2 
+10    5.6 

+1.0810 
+1.0270 
+0,5154 
-0.1551 
-0.5276 

0.5616 
0.5615 
0.561  H 
0.5618 
0.5618 

-0.1837 
0.1799 
0.1595 
0.1582 
0.1578 

+83 
+82 
+66 
+22 

+  2 

+30 
+25 
-  7 
-44 
-70 

18  Librs 

B.A.C.5070 
y  Libre 
48  Libr» 

W.(i)rvi.  140 

6i 
6 

64 

-0.71 
0.82 
0.88 
1.00 
1.09 

+7.1 

8.0 
8.7 
8.7 
8.8 

-10  41.3 
11  57.8 
14  24.6 

13  57.1 

14  33  7 

5  27.0 

16  39.8 

21  50.8 

18    7  59.8 

15  51.8 

+10  22.3 

-  2  47.9 
+  2  12.4 
-11  59.6 

-  4  23.9 

-0.5811 
-0.9550 
+0.8610 
-0.9388 
-1.2260 

0.5619 
0.5623 
0.5637 
0.5657 
0.5661 

-0.1570 
0.1439 
0.1372 
0.1234 
0.1113 

-  1 
-26 
+76 
-27 
-55 

-75 
-90 
+15 
-90 
-90 

0  Ophiuchi 
24  Scorpii 
29  Ophiachi 
B.A.C.6294 

4i 
54 
64 
54 

-1.16 
1.22 
1.31 
1.63 

+9.1 
9.3 
9.3 

+6.7 

-16  21.7 

17  31.1 

18  42.9 
18  28.7 

NEW 

22  38.0 
1»    3  14.6 

12  12.9 
ai    4    0.3 

MOON. 

+  2    8.2 
+  6  35.0 
-  8  45.2 
+  5  39.1 

-0.0561 
+0.7169 
+1.1212 
-0.7549 

0.5672 
0.5675 
0.5684 
0.5670 

-0.1007 
0.0937 
0.0787 

-0.0072 

+2« 
+72 
+71 
-27 

-38 
+  7 
+48 
-90 

c»  Aquarii 

a  Aquarii 

58  Aquarii 

A  Aquarii 

54 
5 

64 
4 

-1.57 
1.50 
1.50 
1.40 

-4.2 
5.1 
5.2 
5.6 

-12    7.3 

11   15.5 

11  29.1 

8  10.9 

«5  1 1  47.4 
22    3.6 
22  35.4 

26    9  29.4 

+10    3.5 

-  3  58.8 

-  3  27.8 
+  7    6.9 

+0.2266 
+0  3173 
+1.1290 
-0.8191 

0.5321 

0.5285 
0.5280 
0.5248 

+0.1440 
0.1526 
0.1531 
0.1611 

+43 
+79 
+79 
-14 

-23 
+10 
+35 
-90 

78  Aquarii 

81  Aquarii 

82  Aquarii 
A'  Aquarii 
0  Aquarii 

64 
64 
64 
54 
44 

-1.40 
1.36 
1.35 
1.35 
1.30 

-5.7 
6.0 
6.0 
6.3 
6.3 

-  7  48.4 
7  40.2 

7  11.0 

8  18.3 
6  39.6 

10  30.8 
14     5  6 
14  41.9 
16    3.6 
20  54.4 

+  8    6.5 
+11  35.1 
-11  49.7 
-10  30.4 
-  5  48.0 

-1.0700 
-0.6396 
-1.0800 
+0.3900 
-0.6304 

0.5244 
0.5232 
0.5231 
0.5229 
0.5216 

+0.1618 
0.1636 
0.1640 
0.1647 
0.1673 

-31 

-  3 
-:J2 
+57 

-  1 

-90 
-81 

-90 
-14 
-80 

96  Aquarii 

BAG. 8184 
20  Piscium 
24  Piscium 
27  Piscium 

54 

64 

54 
64 
5 

-1.27 
1.22 
1.13 
1.11 
1.09 

-6.3 
6.7 
7.0 
7.3 
7.5 

-  5  44.6 
5    9.1 
3  23.5 

3  47.1 

4  11.1 

23  ;i5.3 

ar   4  58.2 

14  47.8 
17  27.8 
20  33.2 

-  3  11.7 
+  2     1.9 
+11  34.8 

-  9  49J6 

-  6  49.7 

-1.1960 
-0.9390 
-1.1900 
-0.2884 
+0.6969 

0.5206 
0.5193 
0.5175 
0.5174 
0.5166 

+0.1688 
0.1710 
0.1747 
0.1755 
0.1764 

-41 

-20 
-40 
+19 

+85 

-90 
-90 
-90 
-521 
+  31 

29  Piscium 

4  Ceti 

5  Ceti 
B.A.C.5 

10  Ceti 

5 

6 

6 

54 

6 

-1.07 
1.04 
1.04 
1.04 
0.94 

-7.5 
7.6 
7.6 
7.6 
76 

-  3  39.5 
3  10.7 
3     4.8 
2  51.3 
0  40.6 

22  14.3 

«8    I  24.8 

1  39.9 

1  56.3 

11   33.3 

-  5  11.4 

-  2    6.3 

-  1  51.7 

-  1  357 
+  7  45.0 

+0.412:J 
+0.4418 
+0.3771 
+0.1756 
-0.5268 

0.5164 
0.5160 
0.5160 
0.5160 
0.5160 

+0.1768 
0.1775 
0.1775 
0.1775 
0.1790 

+60 

^^ 

+58 
+45 
+  6 

-13 
-11 
-14 
-25 
-69 

14  Ceti 

15  Ceti 

6 
64 

-0.89 
-0.88 

-8.0 

-8.1 

-  1     7.7 

-  1     7.7 

16  21.0 

17  43.2 

-11  35.5 
-10  15.6 

+0.8337 
+1.0800 

0.5160 
0.5164 

+0.1794 
+0.1794 

+89 
+89 

+12 
+5» 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

JANUABY. 

The  Stab's 

AT  COlfJUKCnOH  Dl  B.  A. 

Limiting 
ParaUela: 

1 

Namo. 

Mag. 

Red'ni 
188 

1  from 
7.0. 

~  as' 

Apparent 
DeclinaUon 

Waahington 

Hour  Angle 
H 

T 

x' 

y' 

N. 

S. 

'  29  Ceti 
33  Ceti 
:J5  Ceti 
/  Piscium 
V  Piscium 

64  Ceti 
f  Ceti 

B.A.C.755 

^  Ceti 

B.  A.C.830 

fi  Ceti 

Lalande  5725 

6i 
6 
6i 
5 

5i 
4i 

64 
H 

6 
6 

-0*72 
0.69 
0.69 
0.65 
0.52 

-0.35 
0.34 
0.26 
0.27 
0.17 

-0.16 

-0.02 

8.4 
b.4 
8.3 

8.2 

-  8.1 
8.0 
7.8 
8.6 

8.1 

-  8.4 

-  7.7 

+  l''24.1 
1  50.6 
1  52.4 

3  1.0 

4  54.8 

+  8    2.3 
8  18.9 

10    3.2 
7  57.1 

10  15.4 

+  9  38.1 
+12  45.1 

d     h    m 
ao    9  43.7 

11  6.2 

12  9.2 
14  57.2 

30  3  26.1 

18  59.5 

19  49.9 

31  2  51.0 
3  35.3 

10  47.8 

12     1.3 
22  38.0 

h    m 
+  5  17.6 
+  6  37.8 
+  7  39.0 
+10  22.3 

-  1  30.5 

-10  24.3 

-  9  35.4 

-  2  46.8 

-  2    3.9 
+  4  55.6 

+  6    6.9 

-  7  36.1 

+1.1380 
+0.8950 
+1.0500 
+0.28:^6 
+0.:i8l6 

-0.3960 
-0.5603 
-1.3160 
+1.1080 
-0.2555 

+0.6124 
-1.1570 

0.5169 
0.5170 
0.5174 
0.5184 
0.5214 

0.5259 
0.5261 
0.5286 
0.5290 
0.5323 

0.5331 
0.5386 

+0.1780 
0.1779 
0.1775 
0.1773 
0.1736 

+0.1668 
0.1664 
0.1622 
0.1617 
0.1567 

+0.1560 
+0.1472 

+90 
+90 
+90 
+62 
+58 

+13 
+  4 

-60 
+90 
+21 

+78 
-38 

+3l 
+16 
+27 
-19 
-14 

-58 
-71 
-80 
+34 
-47 

+  2 
-77 

FEBRUARY. 
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/  Taori 

48  Tauri 

I    y  Tauri 

!  58  Tauri 

i  63  Tauri 

'  6^  Tauri 
I  70  Tauri 
I  71  Tauri 
I  75  Tauri 
e*  Tauri 

fP  Tauri 

80  Tauri 
B.A.C. 

81  Tauri 
85  Tauri 

a  Tauri 
a»  Tauri 
<j«  Tauri 

B.A.C.  1526 
m  Tauri 

111  Tauri 
115  Tauri 
117  Tauri 

119  Tauri 

120  Tauri 

1 127  Tauri 
i:W  Tauri 

;t*Orioni8 
I  r^Orionis 
'  68  Orionis 

71  Orionis 
V  Geminorum 
/  Geminorum 
g  Geminorum 
3  Cancri 

^'  Cancri 
d^  Cancri 
54  Cancri 
qI  Cancri 
o'  Cancri 

?r*  Cancri 
ir>  Cancri 


4 

+0.10 

-  8.2 

6 

0.32 

b.3 

4 

0.36 

8.3 

64 

0.34 

8.5 

6 

0.37 

8.0 

54 

+0.38 

-  7.8 

64 

0.38 

8.3 

6 

0.38 

8.4 

64 

0.39 

8.2 

4 

0.39 

8.4 

4 

+0.39 

-  8.4 

64 

0.39 

8.5 

5 

0.40 

8.4 

64 

0.40 

8.5 

64 

0.40 

8.5 

1 

+0.42 

-  8.4 

5 

0.44 

8.6 

5 

0.44 

8.5 

54 

0.52 

8.5 

54 

0.57 

8.3 

54 

+0.64 

-  8.9 

6 

0.65 

8.7 

64 

0.65 

9.0 

5 

0.67 

8.7 

6 

0.68 

8.7 

64 

+0.71 

-  8.7 

6 

0.73 

9.1 

6 

0.76 

8.6 

6 

0.79 

8.7 

6 

0.82 

8.8 

6 

+0.82 

-  9.1 

44 

0.87 

8.9 

6 

1.02 

10.2 

54 

1.03 

lO.I 

6 

1.05 

10.3 

44 

+1.07 

-10.3 

6 

1.08 

10.6 

64 

1.09 

10.8 

54 

1.09 

10.8 

6 

1.09 

10.8 

64 

+1.09 

-10.8 

6 

+1.09 

-10.7 

+  12  32.8 
15  7.1 

15  21.1 

14  49.4 

16  30.6 

+17  10.8 

15  40.8 

15  21.5 

16  6.3 
15  42.5 

+15  370 

15  23.2 

15  56.7 

15  26.6 

15  36.4 

+  16  16.8 
15  34.5 

15  41.5 

16  58.4 
18  29.5 

+17  16.5 

17  51.8 

17  8.6 

18  30.4 

18  27.4 

+18  55.3 
17  41.1 

19  43.5 
19  41.4 

19  48.7 

+  19  11.4 

20  16.8 

17  55.7 

18  46.9 
17  36.8 

+17  59.0 
17  24.9 
15  45.9 

15  45.2 

16  0.7 

+15  26.8 
+15  24.4 


1  10  30.2 

a  7  26.4 

9  16.0 

9  38.8 

10  53.4 

11  11.0 

11  54.1 

12  14.2 

13  10.2 
13  14.0 

13  16.6 

13  56.8 

14  7.4 
14  10.4 
14  42.8 

16  31.2 

17  58.8 

18  1.6 

3  I  59.5 
6  18.9 

13  39.0 

14  49.0 

15  11.8 

16  56.9 

17  30.2 

21  26.3 

23  21.9 

4  2  27.1 
5  58.7 
9  30.1 

10  40.8 
16  24.4 

5  20  35.8 
23  12.3 

6  4  59.5 

9  28.2 
14  50.3 

7  0  45.6 
3  12.1 

3  19.8 

9  10.1 

10  18.4 


+  3  53.7 

+0.7442 

0.5451 

+01354 

+90 

+  0     8.5 

+0.5778 

0.5590 

0.1099 

+76 

+  1  54.4 

+0.5302 

0.5601 

0.1081 

+71 

+  2  16.4 

+1.1310 

0.5609 

0.1073 

+90 

+  3  28.5 

-0.52;W 

0.5611 

0.1054 

+  5 

+  3  45.4 

-1.2030 

0.5614 

+0.1053 

-46 

+  4  27.1 

+0.4604 

0.5620 

0  1041 

+65 

+  4  46.6 

+0.8'360 

0.5622 

0.1041 

+90 

+  5  40.6 

+0.1426 

0..5622 

0.1025 

+44 

+  5  44.3 

+0..5669 

0.5622 

0.1025 

+75 

+  5  46.8 

+0.6673 

0  5622 

+0.1025 

+87 

+  6  25.6 

+0.9788 

0..5633 

0.1013 

+90 

+  6  35.8 

+0.4067 

0.5633 

0.1011 

+61 

+  6  :w.8 

+0.9419 

0.5635 

0.1011 

+90 

+  7  10.1 

+0.8222 

0.5639 

0.1000 

+90 

+  8  54.8 

+0.1452 

0.5639 

+0.0970 

+53 

+10  19.3 

+  1.1720 

0.5653 

0.0951 

+90 

+  10  22.0 

+1 .0540 

0.5653 

0.0949 

+90 

-  5  56.7 

+0.4119 

0.5707 

0.0824 

+62 

-  1  46.6 

-0.8345 

0.5740 

0.0756 

-14 

+  5  17.7 

+0.9376 

0.5790 

+0.0622 

+90 

+  6  25.1 

+0.3971 

0.5793 

0.0602 

+61 

+  6  47.0 

+1.1660 

0.5795 

0.0599 

+90 

+  8  28.3 

-0.1151 

0.5803 

0.0565 

+27 

+  9     0.4 

-0.0536 

0.5811 

0.0549 

+32 

-11   12.2 

-0.3414 

0.5816 

+0.0476 

+16 

-  9  29.1 

+  1.0280 

0.5848 

0.0448 

+90 

-  6  22.7 

-0.9519 

0.5872 

0.0382 

-23 

-  2  59.0 

-0.7894 

0.5884 

0.0315 

-11 

+  0  24.5 

-0.8155 

0.591 1 

0.0239 

-13 

+  1  32.5 

-0.1487 

0.5920 

+0.0219 

+26 

+  7    2.9 

-1.1680 

0.5942 

+0.0095 

-44 

+10     84 

+0.6462 

0.6022 

-0.0506 

+85 

-11  21.4 

-0.3455 

0.6045 

0.0558 

fl6 

-  5  47.9 

+0.4609 

0.6046 

0.0684 

+66 

-  1  2i».8 

-0.2358 

0.6052 

-0.0782 

+22 

+  3  39.4 

-0.1176 

0.6047 

0.0891 

+28 

-10  49.0 

+0.5362 

0.6049 

0.1087 

+72 

-  8  28.3 

+0.2751 

0.6043 

0.1130 

+52 

-  8  20.9 

+0.0033 

0.6043 

0.1131 

+35 

-  2  44.5 

-0.1315 

0  6038 

-0.1242 

+27 

-  1  38.9 

-0.2352 

0.6035 

-0.1262 

+22 

+  13 

+  7 
+  3 
+44 

-58 

-73 

0 

+22 

-17 

+  7 

+12 
+32 

-  3 
+30 
+22 

-  8 
+50 
+38 

-  I 
-72 

+33 
+  1 
+53 

-28 
-23 

-40 
+41 
-71 
-71 
-71 

-25 

-70 
+16 
-40 
+  4 

-35 
-30 
+  5 
-10 
-25 

-34 

-40 
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OCCULTATIONS,  1887. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY.                                                                                1 

Thb  Stab's 

At  CoNJUKcnoK  dc  R.  A. 

LimitiDf 
ParaUela. 

Name. 

Mag. 

6i 

6 

6 

6i 

5i 

Red'ns  from 
1887.0. 

Apparent 
Declination 

+14'' 52.8 
14  32.0 

12  19.6 

13  35.4 
12  58.8 

Washington 
Mean  Thne. 

Hoar  Angle 
ff 

^     h     in 
+  6  13.5 
+  9  13.9 
+10  16.3 
-11   57.6 
-  9  11.1 

F 

X' 

y* 

N. 

-pi 
-19 
+90 
+12 
+20 

S. 

-75' 
-76 
+38 
-55 
-45 

Aa 

^6 

7  Leonis 

%lf  Leonis 

■  18  Leonis 

1  23  Leonis 

V  Leonis 

+  L08 

1.07 
1.07 
1.07 
1.06 

-10:5 
10.5 
10.3 
10.4 
10.2 

d     h    m 
r  18  30.2 

21  37.9 

22  42.9 
8    0  33.3 

3  26.5 

-0.8095 
-0.9147 
+1.0980 
-0.4180 
-0.2590 

0.6017 
0.6005 
0.6003 
0.5999 
0.5993 

-0.1410 
0.1455 
0.1472 
0.1502 
0.1546 

a  Leonis 
i  45  Leonis 

p  Leonis 

40  Leonis 

1    X  L.«oni» 

U 

6 

4 

6 

4i 

+1.05 
1.03 
1.02 
1.03 
0.96 

-10.1 
9.7 
9.5 
9.5 

8.7 

+  12  30.9 
10  20.1 
9  53.1 
9  13.9 
7  56.7 

7  32.2 
15  19.9 

17  26.0 

18  20.7 
»    6  39.5 

-  5  15.0 
+  2  14.7 
+  4  16.0 
+  5    8  5 

-  7     0.8 

-0.4451 
+0.4076 
+0.4893 
+0.97:w 
+0.0213 

0.5977 
0.5954 
0.5f)46 
0.5946 
0.5895 

M).1600 
0.1700 
0.1726 
0.1735 
0.1858 

+11 
+61 
+67 
+90 
+36 

-57 

-  9 

-  5 
+25 
-31 

1     a  Leonis 
1     b  Virginis 

10  Virginis 
y  Virginis    mulL 

46  Virginis 

4    1  fO.93    -  8.2 
6    1    0.84       67 
64'    0.82       6.0 
24      0.73       4.3 
6       0.66       3.3 

+  6  38.8 

4   16.9 

f  2  31.9 

-  0  49.9 

2  45.7 

13  19.8 

10  5  37.4 
9  45.2 

23  27.5 

11  7  35.9 

-  0  35.4  1+0.0410 

-  8  54.0  1  -0.8124 

-  4  55.3  1  +0.0939 
+  8  17.3+0.6820 

-  7  51.9    f0.9800 

0.5880 
0.5821 
0.5809 
0.5771 
0.5748 

-0.1909 
0.1986 
0.1996 
0.2003 
0.1987 

+37 
-10 
+40 
+86 
+87 

-31 
-86 
-30 
+  3 
+22 

,  48  Virginis 
,  65  Virginis 
j  66  Virginis 
1     /^Virginis 
;  80  Virginia 

64   +0.65   -  3.1 
6    ;    0.58;      2.0 
6       0.58'      2.0 

5  ]    0.56       1.2 

6  1    0.53        1.4 

-  3     34 
4  20.0 
4  34.4 
5.40.3 
4  49.2 

9     1.9 
17  27.6 
17  59.3 

21  13.7 

22  47.0 

-  6  2<».0  ,  +0.9899 
+  1  38.7   +0.6109 
+  2     9.3   +0.7479 
+  5  16  8   +1.2250 
+  6  46.9  +0.0703 

0.5738 
0.5731 
0.5729 
0.5723 
0.5715 

-0.1980 
0.1949 
0.1946 
0.1930 
0.1920 

+87 
+77 
+81 
♦85 
+38 

+23 
-  2 
^7 
+43 
-31 

88  Virginis 

B.  A  C.  4647 
94  Virginis 

e^  Librie 

f'  Libra» 

64 
64 

+0.48   -  0.7 
0.46   -  0.1 
0.42  +  0.4 
0.19       2.9 
0.18       2.6 

-  6  16  4 

.      7  30.1 

8  21.1 

11  26.2 

10  57.2 

1«    4  21.9 
7  17.3 

12  14.5 
13    9  23.8 

10  27.3 

-11  50  1 

-  9     0.8 

-  4    14  1 

-  7  49.2 

-  6  48.0 

+0.4698 
^+1.1610 
+1.1060 
+0.6040 
-0.0597 

0.5709 
0.5703 
0.56J)2 
0.5684 
0.5680 

-0.1884 
0.1864 
0.1823 
0.1615 
0.1604 

+36 
+83 
+82 
+71 
+28 

-34 
+37 
+32 
-  2 
-39 

i   17  Libra 

18  LibriB 

B.  A.C.5070 
1     y  Librie 

48  Libre 

6 

44 

54 

+0.17   +  2.6 

0.17       2.6 

+0.03       3.8 

-0.02       5.0 

0.15       5.0 

-10  419 

10  41.4 

11  57.8 
14  24.6 
13  57.1 

11     7.2 
11  24.1 
22  25.1 
14     3  31.5 
13  33.8 

-  6     9  4  ,  -0.4283 

-  5  53.2   -0.4830 
+  4  44.7   -0.8574 
+  9  40.5   +0.9448 

-  4  38.3   -0.8492 

0.5678 
0  5674 
0.5674 
0.5674 
0.5674 

-0.1594 
0.1589 
0.1454 
0.1  :W5 
0.1241 

+  8 
+  5 
-19 
+76 
-21 

-«2 
-67 

-90 
+21 
-90 

i         W  (")  xvi,  140 

;    ^  Ophiuchi 
24  Scorpii 

B.A  C.62i»4 
Lalande  35497 

64   -0.25   4-  5.4 
44     0.33       6.2 
54,    0.37       6.7 
.54     0.98       5.8 
64      1.13       5.:i 

-14  33.8 

16  21.8 

17  31  2 

18  28.7 

19  24.3 

21  22.0 
13    4     6.0 

8  41.8 

tr  9  41.0 

18    0     0.9 

+  2  536   -1.1360 
+  9  23.5   +0.0262 
-10  lOii; +0.7932 
-10  52.8  -0.702i> 
+  2  57.8   +0.3694 

0.5674 
0.5674 
0.5670 
0.5630 
0.5599 

-0.1117 

0.1014 

0.0937 

-0.0077 

+0.0177 

-44 

+26 
+73 
-23 
+38 

-90 
-33; 
+lli 

-90 
-14' 

B.A.C.65;W 
d  Sagittarii 
1    p*  Sagittarii 
1    p«  Sagittarii 
1         B.  A.C.6707 

t 

4 

64 
64 

-1.15   +  5.2 
1.18       4.6 
1.20       4.3 
1.20       4.4 
1.26       4.0 

-19  27.9 
19     9.1 
18     3.5 

18  :i0.9 

19  6.0 

2  23.H 
6  41.8 
n  :i4.5 
8  38  4 
15  22.1 

+  5  15.9   +0.4801 
+  9  25.0+0.2531 
+11    14.2   -0.8752 
+11    17.9  i -0.3779 
-  6  11.9  I +0.5110 

0.5599 
0.5593 
0.5582 
0.5582 
0.5564 

+0.0224 
0.0293 
0.0325 
0.o:)25 
0.0440 

+47 
+33 
-32 
-  3 
+52 

-8, 

-90 
-60 
-  6 

j        B.A.C.6710 
1  57  Sagittarii 
'     p  Capricorn  i 
B.A.C.7063 
Lalande  40522 

6 

6 

54 

6 

6 

-1.26   +  3.9 
130       3  5 
1.41  1      1.7 
1.44   +  0.1 
1.43,-  0.2 

-18  28.9 
19  19.7 
18  111 
16  28.0 
14  55.2 

NEW 

15  40.2 

22  42.4 

19  16     2.9 

ilO    5  57.7 

6  28.6 

MOON. 

-  5  54.5 
+  0  53.9 

-  6  19.6 

+  7     8.6 
+  7  38.4 

-0.1450 
+1.1320 
+1.0950 
+0.5000 
-1.1490 

0.5562 
0.5547 
0.5494 
0.5442 
0.5442 

+0.0444 
0.0560 
0.0828 
0.1022 
0.1031 

+12 
+71 
+72 
+57 
-45 

.44 

+39 
+34 
-  7 
-90 

1         Mars 
20  Piscium 
24  Piscium 

54 
64 

-1.26  -  7.5 
1.26  j      7.8 

-  5  18.1 
3  23.5 
3  47.1 

il3    9  18.8 

21  24.9 

«4    0     4.7 

+  8  14.1 

-  4     0.7 

-  1  25.4 

-1.1750 
-1.2060 
-0.2982 

0.4893 
0.5190 
0.5188 

+0.1562 
0.1752 

0.1760 

-40 
-41 
+18 

-90 
-90 
-53, 

27  Piscium 
29  Piscium 
:     4  Ceti 
5  Ceti 
B.A.C.5 

5 
5 
6 
6 
54 

-1.24 
1.23 
1.22 
1.21 
1.21 

-  8.1 

8.2 
8.3 
8.3 
8.3 

-  4  11.1 
3  39.5 
3  10.7 

3     4.8 
2  51.3 

3  10.2 

4  50.7 
8     0.9 
8  15.9 
8  32  4 

+  1  34.8 
+  3  12  5 
+  6  17.3 
+  6  31.9 

+  6  48.0 

+0.61K)8 
+0.4019 
+0.4315 
+0.3667 
+0.1629 

0.5184 
0.5184 
0.5178 
0.5178 
0.5175 

+0.1767 
0.1771 
0.1778 
0.1778 
0.1780 

+85 
+59 
+62 
+57 
+44 

+  3 
-13 
-12 
-15 
-26 

10  Ceti 
14  Ceti 

6 
6 

-1.14 
-1.12 

-  8.r> 

-  8.9 

-  0  4I).6 

-  1     7.7 

18     8.9 
22  56.3 

-  7  51.9 

-  3  12.6 

-0.5370 
+0.8222 

0.5174 
0.5174 

+0.1793 
+0.1797 

+  5 
+89 

-71 
+12 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


FEBRUARY. 


The  8t.vb'8 


AT  CoNJUicnox  DC  B.  A. 


Liinitixig 
ParalleU. 


K^ne. 


15  Ceti 
29  Ceti 
33  Ceti 
35  Ceti 
/  Piscium 

V  Piscium 
64  Ceti 
^«  Ceti 
^i  Ceti 

B.A.C.830 

fi,  Ceti 

Lalande  5725 


/  Tauri 


Red'ns  from 

M.B. 

1887.0. 

Aa 

A« 

B 

o4 

-1.12 

-  9.0 

(>4 

J. 01 

9.5 

6 

0.99 

9.5 

64 

0.99 

9.5 

5 

0.96 

9.4 

4fi 

-0.86 

-  9.6 

H 

0.74 

9.4 

4^ 

0.72 

9.4 

4h 

0.66 

9.7 

6 

0.59 

9.4 

H 

-0.59 

-  9.6 

6 

0.48 

9.0 

4 

-0.37 

-  9.4 

Apparent 
DeclinatioQ, 


-  1     78 

+  I  24.0 

I  50.5 

I   52  3 

3     0.9 

+  4  54.7 

8  2.2 

8  18.8 

7  57.0 

10  15.3 

+  9  38.0 

12  45.0 

+12  32.7 


Waahin^ton 
Mean  Time. 

25  0  18.6 

16  19.8 

17  42.3 

18  45.6 
21  34.0 

26  10     6.1 
2r     1   46.1 

2  36.9 
10  27.2 
17  45.3 

19  0.0 
*iS    5  46.5 

17  52.3 


Hour  Angle 
H 


h    m 

-  I  52.7 
-10  18.8 

-  8  58.5 

-  7  57.1 

-  5  13.5 

+  6  57.1 

-  I  59.2 

-  1  0.8 
+  6  35.5 
-10  19.3 

-  9  6.9 
+  1  20  0 

-  0  56.6 


+1.0710 
+1.1330 

+0.8874 
+1.0420 
+0.2736 

+0.3757 
-0.4074 
-0.5707 
+I.ll2(y 
-0.2614 

+0  6151 
-1.1690 
+0.7043 


0.5174 
0.5178 
0.5180 

0.5182 
0.5189 

0.5216 
0.52:)8 
0.5241 
0.5270 
0.5284 

0.5295 
0.5341 
0.5395 


+0.1797 
0.1784 
0.1782 
0.1780 
0.1775 

+0.1736 
0.1662 
0.1660 
0.1612 
0.1562 

+0.1550 

0.1462 

+0.1344 


N. 

+89 
+90 
+90 
+90 
+51 

+58 
+12 
+  3 
+!K) 
+20 

+79 
-40 
+90 


+2§ 
+34 
+16 
+27 

-20 

-14 

-58 
-71 
+34  1 

+  2' 

"^^ 
+131 


MARCH. 


48  Tauri 

y  Tauri 

58  Tauri 

63  Tauri 

1^  Tauri 

70  Tauri 

71  Tauri 
75  Tauri 

^'  Tauri 

(^  Tauri 
80  Tauri 

B.  AC.  1391 
Ul  Tauri 
85  Tauri 

a  Tauri 
a*  Tauri 
o«  Tauri 

B.  AC.  1526 
m  Tauri 

111  Tauri 
115  Tauri 
117  Tauri 

119  Tauri 

120  Tauri 

127  Tauri 
130  Tauri 

X^  Ononis 

X*  Orioni  J 
68  Orionis 

71   Orionis 
1'  (jeminorum 
/  Geminorum 
g  Geminorum 
3  Cancri 

^  Cancri 
<f' Cancri 
54  Cancri 
o'  Cancri 
o'  Cancri 

TT*  Cancri 
n*  Cancri 


6 

-0.14 

4 

0.11 

dh 

0.11 

6 

0.10 

H 

-0.10 

6i 

0.08 

6 

0.08 

6^ 

0.07 

4 

0.07 

4 

-0.07 

H 

0.06 

5 

0.06 

6( 

0.06 

6i 

0.05 

1 

-0.03 

5 

0.02 

5 

-0.02 

H 

+0.07 

H 

0  12 

H 

+0.20 

6 

0.21 

H 

0.22 

o 

0.24 

6 

0.24 

6i 

+0.») 

6 

0.31 

6 

0.35 

6 

0.38 

6 

0.43 

6 

+0.44 

44 

0.51 

6 

0.79 

H 

0  82 

6 

0.86 

4A 

+0.<H) 

6 

0.95 

(y^ 

1.01 

H 

1.03 

6 

1.03 

64 

+1.07 

6 

+1.08 

-  9.1 
9.1 
9.3 

8.7 

-  8.5 
9.0 
9.2 
8.9 
9.1 

-  9.1 
9.2 

9.0 
9.2 
9.1 

-  8.9 
9.3 
9.2 

8.9 

8.5 

-  9.0 

8.8 
9.1 

8./ 
8.7 

-  8.6 
9.1 

8.4 
8.5 
8.6 

-8.8 
8.5 
9.7 
9.5 
9.7 

-  9  7 
9.9 

10.2 
10.2 
10.0  I 

-10.21 
-10.1  I 


+15     7.0 

15  21.0 

14  49.3 

16  30.6 

+17  10.8 

15  40.7 

15  21.4 

16  6.3 
15  42.4 

+15  369 
15  23.1 
15  566 
15  26.5 
15  36.3 

+16  16.8 
15  34.4 

15  41.4 

16  58.4 
18  29.5 

+17  16.4 

17  51.8 

17  8.5 

18  30.4 

18  27.4 

+18  55.3 
17  41.0 

19  43.5 
19  41.4 

19  48.8 

+19  11.5 

20  169 

17  55.7 

18  46.9 
17  36.8 

+17  .59.0 
17  iM.9 
15  45.9 

15  45.2 

16  0.7 

+15  26.8 
+15  24.4 


1  15  18.5 
17  11.2 

17  34.4 

18  51.0 

19  9.1 

19  54.5 

20  14.1 

21  11.8 
21  15.6 

21  18.2 

21  59.4 

22  10.4 
22  13.6 
22  47.0 

2  0  38.4 
2  8.5 
2  11.4 

10  23.6 

14  51.0 

22  24.8 

23  37.4 

3  0  0.8 

1  49.2 

2  23.6 

6  29.5 

8  26.8 

11  38.1 

15  16.6 
18  54.9 

20  7.8 

4  2  2.8 

5  7  5.2 

9  45.9 
15  41.8 

20  16.8 

6  1  46.0 
11  52.3 
14  21.1 

14  28.9 

20  24.1 

21  33.2 


+  9  48.4 
+11  37.4 
+11  59.8 
-10  46.1 

-10  28.6 

-  9  44.7 

-  9  25.7 

-  8  30.0 

-  8  26.3 

-  8  23.H 

-  7  44.0 

-  7  33.3 


+0..5885 
+0.5404 
+1.1490 
-0.5285 

-1.2140 
+0.4733 
+0.8519 
+0.14a"> 
+0.5804 

+0.6821 
+0.9963 
+0.4171 
7  30.2  +0.9587 
6  57.9  +0.8395 


-  5  10.3 

-  3  43.2 

-  3  40.4 
+  4  15.1 

+  8  33.3 

-  8  8.7 

-  6  58.7 

-  6  36.0 

-  4  51.5 

-  4  18.3 

-  0  21.0 
+  I  32.0 
+  4  36.3 
+  8  6.9 
+11  37.3 


+0.2973 
+  l.li)60 
+1.0750 
+0.4212 

-0.8429 

+0.9596 
+0.4113 
+  1.1930 
-1.4210 
-0.0579 

-0.3375 
+1.0510 
-0.9.581 
-0.7930 
-0.8183 


-11 


12.5,-0.1456 

-  5  30.6-1.1780 

-  I  34.0+0.6650 
+  1  0.4  1-0.3412 
+  6  42.6  I  +0.4755 

+1 1     6.9   -0.2278 

-  7  36.7! -0.1 104 
+  2  6.0  '  +0.5464 
+  4  29.0  t  +0.28^2 
+  4  36.4  1+0.0133 

+10  17.8  1-0.1256 
+11  24  2,-0.2298 


0.5504 

+0.1090 

0.5525 

0.1068 

0.5530 

0.1059 

0.5530 

0.1041 

0.5533 

+0.1038 

0.5542 

0.1029 

0.5542 

0.1  oa 

0.5.550 

0.1012 

0.5552 

0.1009 

0.5552 

+01009 

0.i546 

0.0996 

0.;,546 

0.0993 

0.5550 

0.0996 

0.5552 

0.0988 

0.55.59 

+0.0960 

0.5575 

0.0940 

0.5575 

0.0938 

0.5616 

0.081 1 

0.5648 

0.0741 

0.5692 

+0.0614 

0.5702 

0.0594 

0.5702 

0.0588 

0.5709 

0.0556 

0.5716 

0.0546 

0  5736 

+0.0474 

0.5744 

0.0436 

0.5774 

0.0:i78 

0.5785 

0.0309 

0.5803 

0.0239 

0.5813 

+0.0215 

0.5833 

+0.0098 

0.5948 

-0.0498 

0.5956 

0.0552 

0.5961 

0.0674 

0.5969 

-0.0768 

0.5985 

0.0378 

0.599;J 

0.1078 

0.5994 

0.1125 

0.5994 

0.1128 

0.5994 

-0.1238 

0.5995 

-0.1260 

+77 :  +  7 
+72  '  +  4  I 
+90  I  +47  I 
+  5   -58 ' 

-47  I  -73 1 
+67  I  +  1  1 
+90  I  +23  I 

+44-17! 
+76  +  7| 

+89  I +13 
+90  +33; 
+62-2 
+901+31. 
+90  I  +23 

+53 !  -  8 
+90   +53 


+JM) 
+62 
-15 


+40] 

0 

-72 


+90  +35 
+62   +21 

+90  I  +56 
+27  -28 
+32  I  -23 

+16  -39' 
+90   +43 


-23 
-11 
-13 


-701 
-70 
-70  i 


+27   -25 

-45  :  -70 
+88+18 
+161-40 
+67   +  5 , 

+22! -35 1 

+29  I  -29 
+73  •  +  5 
+521-10 
+36  I  -24  I 

+28  I  -34 
+22 ,  -40 
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OCCULTATIONS,    1887. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 

Thb  Stak's 

At  CoMJUNcnox  in  B.  A. 

Limitinc 

NamA. 

Mag. 

Red'ns  from 
1887.0. 

Apparent 
DeclInAUoD. 

Washington 
MeanOHme. 

Hour  Angle 
H 

F 

xf 

y' 

N. 

S. 

Aa 

Ad 

7  Leonis 

61 

+r.i2 

-KU 

♦14°  52.8 

d     h    m 
7    5  49.8 

h    m 
-  4  38.5 

-0.8074 

0.5985 

-0.1400 

-if 

-7^ 

^  Leonis 

6 

1.14 

10.1 

14  32.0 

8  58.8 

-  1  36.9 

-0.9160 

0.5985 

0.1452 

-18 

-76 

18  Leonis 

6 

1.14 

lo.r» 

12  19.6 

10    4.2 

-  0  34.0 

♦  1.102rt 

0.5985 

0.1470 

+90 

+38 

23  LeoniH 

61 

1.14 

10.2 

13  35.4 

11  55.5 

♦  1   13.0 

-0.4187 

0.5983 

0.1497 

+12 

-65 

V  Leonis 

51 

1  15 

10.4 

12  58.8 

J  4  49.0 

♦  3  59.7 

-0.2558 

0.5975 

0.1543 

+21 

-44 

a  Leonis 

11 

-I>1.]6 

-103 

♦12  30.9 

18  55.2 

♦  7  56.3 

-0.4451 

0.5957 

-0.1601 

+10 

-57 

4'>  Leonis 

6 

LI9 

10.3 

10  20.1 

8    2  42.4 

-  8  34.5 

♦0.4052 

0.5957 

0.1706 

+60 

-  9 

p  Leonis 

4 

1.20 

10.3 

9  53.1 

4  48.0 

-  6  33.8 

♦0.4829 

0.5956 

0.1731 

+66 

-  5 

49  Leonis 

6 

T.20 

10.3 

9  13.9 

5  42.4 

-  5  41.4 

♦0.9674 

0.5956 

0.1743 

+90 

+24 

X  Leonis 

41 

1.23 

9.8 

7  56.6 

17  55.5 

♦  6    4.0 

♦0.0147 

0.5936 

0.1873 

+36 

-32 

a  Leonis 

4 

♦  1.23 

-  9.6 

♦  6  :«.7 

9    0  30.6 

-11  36.4 

♦0.0326 

0.5928 

-0.1989 

+37 

-32 

b  Virginis 

6 

1.24 

8.6 

4  16.9 

16  30.1 

♦  3  46.9 

-0.8210 

0.5893 

0.2016 

-11 

-86 

10  Virginis 

61 

1.24 

8.3 

♦  2  31.9 

20  32.3 

♦  7  40.0 

♦0.0700 

0.5881 

0.2028 

+39 

-31 

y  Virginis    muU. 

'^1 

1.21 

7.0 

-  0  49.9 

10    9  53.0 

-  3  29.0 

♦0.6486 

0.5864 

0.2039 

+82 

+  1 

ik  Virginis 

6 

1.18 

6.1 

2  45.7 

17  46.7 

♦  4     7,0 

♦0  9361 

0.5847 

0.2025 

+87 

+19 

48  Virginis 

61 

4-1.18 

-  6.0 

-  3     3.4 

19  10.0 

♦  5  27.3 

♦0.9460 

0.5843 

-0.2019 

+87 

+19 

65  Virginis 

6 

1.15 

5.1 

4  20.1 

11    3  19.2 

-10  41.6 

♦0.56f>8 

0.5831 

0.1991 

+75 

-  4 

66  Virginis 

6 

1.15 

5.1 

4  34.5 

3  49.7 

-10  12.2 

♦0.7044 

0.5831 

0.1987 

+84 

+  4 

I*  Virginis 

5 

1.14 

4.7 

5  40.4 

6  57.6 

-  7  11.2 

♦1.1690 

0.5829 

0.1970 

♦84 

+37 

80  Virginis 

6 

1.13 

4.6 

4-49.3 

8  27.5 

-  5  44.6 

♦0.034.-I 

0.5820 

0.1959 

+36 

-33 

88  Virginis 

61 

♦1.11 

-  3.9 

-  6  16.5 

13  50.7 

-  0  33.3 

♦0.4257 

0.5820 

-0.1928 

+59 

-12 

B.  A.  C.  4647 

6i 

1.10 

3.5 

7  30.2 

16  39.7 

♦  2    9.6 

♦1.1040 

0.5817 

0.1905 

+83 

+31 

94  Virginis 

61 

1.07 

2.9 

8  21.1 

21  26.4 

♦  6  45.8 

♦1.0450 

0.5809 

0.1864 

+82 

+27 

f »  Librae 

6 

0.93 

0.5 

11  26.2 

12  17  49.Q 

♦  2  23.8 

♦0.5428 

0.5790 

0.1650 

+65 

-  5 

f '  Libre 

51 

0.91 

0.5 

10  57.2 

18  50.2 

♦  3  22.8 

-0.1108 

0.5790 

0.1640 

+24 

-41 

17  Libra 

7 

+0.91 

-  0.5 

-10  41.9 

19  28.5 

♦  3  59.7 

-0.4716 

0.5790 

-0.1629 

+  5 

-66 

18  Libra 

.61 

0.90 

-  0.5 

10  41.4 

19  45.0 

♦  4  15.7 

-0.5252 

0.5790 

0.1627 

+  2 

-70 

11.  A.  C.  5070 

6 

0.80 

♦  0.7 

11  57.9 

13    6  22.4 

-  9  30.2 

-0.8966 

0.5781 

0.1465 

-21 

-90 

y  Librie 

41 

0.77 

1.7 

14  24.7 

11   18.1 

-  4  45.2 

♦0.8746 

0.5777 

0.1414 

+76 

+15 

17  Librs 

6 

0.74 

2.3 

15  18.8 

14  56.6 

-  1   14.6 

♦1.2880 

0.5774 

0.1356 

+75 

+59 

48  Librs 

51 

♦0.65 

♦  2.3 

-13  57.2 

21     0.2 

♦  4  35.8 

-0.8927 

0.5774 

-0.1265 

-23 

-90 

W.«xvi,140 

61 

0.57 

2.9 

14  33.9 

J  4    4  33.7 

♦  11  52.9 

-1. 1800 

0.5765 

0.1140 

-50 

-90  1 

^  Ophiuchi 

41 

0.50 

3.9 

16  21.8 

1 1     5.8 

-  5  49.1 

-0.0361 

0.5751 

0.1028 

+23 

-37 

24  Scorpii 
29  Ophiuchi 

51 

0.45 

4.3 

17  31.2 

15  33.8 

-  1  30.7 

♦0.7201 

0.5746 

0.0952 

+74 

+  6 

61 

♦0.35 

5.1 

18  43.0 

Iff    0  17.9 

♦  6  54.7 

♦1.2030 

0.5729 

0.0797 

+71 

+47 

B.A.C.6294 

51 

-0.18 

♦  5.6 

-18  28.7 

16  15  36  1 

-  3  10.3 

-0.7633 

0.5646 

-0.0078 

-28 

-90 

Lalande  35497 

61 

0.36 

5.6 

19  24.3 

17    5  48.6 

♦10  33.0 

+0.3012 

0.5606 

+0.0179 

+34 

-18. 

B.A.C.6536 

6 

0.39 

5.6 

19  27.9 

8  10.7 

-11     9.7 

+0.4129 

0.5599 

0.0221 

+43 

-11 

d  Sagittarii 

5 

0.44 

5.4 

19    9.1 

12  27  3 

-  7     1.8 

+0.1871 

0..5585 

0.0295 

+28 

-24 

p*  Sagittarii 

4 

0.45 

5.0 

18    3.5 

14  19.6 

-  5  13.3 

-0.9352 

0.5585 

0.0326 

-36 

-90 

p2  Sagittarii 

61 

-0.45 

♦  5.2 

-18  30.9 

14  23.4 

-  5    9.7 

-0.4396 

0.5584 

+0.0330 

-6 

-64 

B.A.C.6707 

61 

053 

5.1 

19    6.0 

21     5.8 

♦  1   19.3 

+0.4530 

0.5559 

0.0442 

+47 

-  9 

H.  A.C.67I0 

6 

0.53 

4.9 

18  28.9 

21  24.0 

♦  1  36.8 

-0.2043 

0.5559 

0.0450 

+  8 

-48 

57  Sextantis 

6 

0.61 

4.8 

19  19.7 

18    4  25.5 

♦  8  24.4 

+1.0710 

0  5526 

0.0566 

+71 

+32 

p  Capricorni 

51 

0.79 

3.3 

18  11.0 

21  47.2 

♦  1  12.1 

+1.0420 

0.5467 

0.0830 

+72 

+29 

B  AC. 7263 

6 

-0.91 

♦  1.9 

-16  28.0 

19  11  45.0 

-  9  16.7 

+0.4561 

0.5417 

+0.1024 

♦63 

-10 

Lalande  40522 

6 

0.91 

1.5 

14  55.2 

12  17.4 

-  8  45.4 

-1.1891 

0.5416 

0.1029 

-35 

-90 

21>  Capricorni 

51 

0.97 

♦  1.0 

15  -38.5 

20  39.3 

-  0  39.1 

+0.5111 

0.5390 

0.1140 

+.58 

-  6 

42  Capricorni 

51 

1.05 

-  0.3 

14  33.0 

«•    9  33.8 

♦11  51.6 

+0.8748 

0.53-37 

0  1285 

+76 

+15 

fi  Capricorni 

5 

1.07 

0.8 

14    5.0 

15  28.8 

-  6  24.1 

+1.1400 

0.5323 

0.1351 

+76 

+37 

e3  Aquarii 

51 

-1.10 

-  1.9 

-12    7.2 

«1     0  22.1 

♦  2  13.1 

+0.2052 

0.5298 

+0.  436 

+42 

-24 

0  Aquarii 

5 

1.14 

2.!) 

11   15.4 

10  42.6 

-11  44.8 

+0.7802 

0.5266 

0.1525 

+79 

+  9 

58  Aquarii 

61 

1.14 

3.0 

11  29.1 

11   14.8 

-11   13.5 

+1.1180 

0.5266 

0.1532 

+79 

+34 

X  Aquarii 

4 

1.15 

4.1 

8  10.9 

22  12.2 

-  0  35.3 

-0.8279 

0.5238 

0.1612 

-14 

-90 

78  Aquarii 

61 

1.15 

4.3 

7  48.4 

23  13.9 

♦  0  24.6 

-1.0800 

0.52:M 

0.1619 

-32 

-90 

1 

81   Aquarii 

61 

-1.16 

-  4.7 

-  7  40.2 

!W    2  49.2 

♦  3  53.7 

-0.6464 

0.5226 

+01641 

-  3 

^2' 

82  Aquarii 

61-1.16 

-  4.8 

-  7  11^ 

3  25.7 

♦  4  29.1 

-1.0890 

0.5225 

+0.16441-32 

-90 1 
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ELEMENTS  FOR  THE  PREDICTION  OF  000ULTATI0N8. 

MAKCH. 

Thb  Stae*s 

At  Coif  JUNcnoif  in  B.  A. 

Limiting 
ParaUel?.; 

Nwno. 

Mag. 

Bed'ns  from 
1887.0. 

Apparent 
Declination. 

Waahinfflxm 
Mean  Time. 

Hour  Angle 

Y 

X' 

y' 

N. 

S. 

Aa 

Aa 

A>  Aqoarii 

5i 

-1.17 

-4:8 

-  8  18/3 

d    h    m 
24    4  47.6 

h     m 
+  5  48.6 

+0.3852 

0.5223 

+0.1652 

+57 

-ll 

^  Aqaarii 

4i 

1.17 

5.3 

-  6  39.6 
NEW 

9  39.1 
MOON 

+10  31.7 

-0.6352 

0.5212 

0.1680 

-  2 

-80 

H  Pitoium 

5 

1.07 

9.6 

+  5  33.4 

25  10    9.3 

+  8  58.0 

-1.3100 

0.6212 

0.1772 

-56 

-84 

V  Pisciuni 

4i 

-1.06 

-  9.9 

+  4  54.7 

16    7.4 

-  9  14.2 

+0.4576 

0.6229 

+0.1753 

+64 

-  9| 

64  Ceti 

5i 

1. 00 

10.1 

8    2.2 

ae    7  45.2 

+  5  56.4 

-0.3107 

0.5258 

0.1679 

+18 

-52 

^«  Ceti 

44 

0.99 

10.1 

8  18.8 

8  35.9 

+  6  45.6 

-0.4743 

0.5261 

0.1673 

+  9 

-62 

B.A.C.755 

64 

0.95 

10.1 

10    3.1 

15  40.7 

-10  22.1 

-1.2205 

0.5277 

0.1631 

-43 

-80 

^aCeti 

44 

0.96 

10.3 

7  57.0 

16  25.6 

-  9  38.6 

+15170 

0.5283 

0.1625 

+90 

+45 

B.A.C.830 

6 

-0.91 

-10.3 

+10  15.3 

23  43.2 

-  2  34.0 

-0.1538 

0.5304 

+0.1574 

+26 

-40 

11  Ceti 

44 

0.91 

10.4 

9  38.0 

»r    0  57.8 

-  1  21.6 

+0.7271 

0.5313 

0.1564 

+90 

+  9 

Lalande  5725 

6 

0.83 

10.1 

12  45.0 

11  45.1 

+  9    6.0 

-1.0540 

0.5:)45 

0.1471 

-28 

-77 

/  Taari 

4 

0.76 

10.3 

12  32.7 

23  53.4 

-  3    8.0 

+0.8855 

0.5395 

0.1351 

+90 

+21 

48  Tauri 

6 

0.60 

9.9 

15    7.0 

as  21  29.3 

-  6  13.4 

+0.7347 

0.5496 

0.1092 

+90 

+15 

y  Tauri 

4 

-0.59 

-  9.8 

+15  21.0 

23  23.0 

-  4  23.4 

+0.6847 

0.5499 

+0.1063 

+90 

+12 

<J«  Tauri 

4 

0.58 

9.8 

17  16.5 

a»    0  49.6 

-  2  59.5 

-1.2460 

0.5510 

0.1047 

-51 

-73 

63  Tauri 

6 

0.57 

9.6 

16  30.5 

1     4.2 

-  2  45.4 

-0.3910 

0.5510 

0.1045 

+13 

-49 

<J2  Tauri 

54 

0.57 

9.1 

17  10.7 

1  22.4 

-  2  27.8 

-1.0850 

0.5514 

0.1038 

-32 

-73 

70  Tauri 

64 

0.56 

9.7 

15  40.7 

2    7.3 

-  1  44.4 

+0.6163 

0.5518 

0.1029 

+80 

+  8 

71  Tauri 

6 

-0.56 

-  9.8 

+15  21.4 

2  28.1 

-  1  24.3 

+0.9984 

0.5522 

+0.1026 

+90 

+33 

75  Tauri 

64 

0.55 

9.6 

16    6.2 

3  26.5 

-  0  27.8 

+0.2901 

0.5526 

0.1009 

+52 

-  9 

e^  Tauri 

4 

0.55 

9.7 

15  42.4 

3  30.4 

-  0  24.0 

+0.7263 

0.5526 

0.10f)9 

+90 

+15 

^  Tauri 

4 

0.55 

9.7 

15  36.9 

3  33.1 

-  0'21.4 

+0.8308 

0.5526 

0.1009 

+90 

+22 

80  Tauri 

64 

0.55 

9.8 

15  23.1 

4  14.9 

+  0  19.0 

+1.1460 

0.5526 

0.0998 

+90 

+46 

B.A.C.I39] 

5 

-0-54 

-  9.6 

+15  56.6 

4  25.8 

+  0  29.6 

+0.5630 

0.5526 

+0.0995 

+75 

+  7 

81  Tauri 

64 

0.54 

9.8 

15  26.5 

4  29.1 

+  0  32.8 

+1.1100 

0.5526 

0.0993 

+90 

+43 

85  Tauri 

64 

0.54 

9.7 

15  36.3 

5    3.1 

+  1     5.7 

+0.9895 

0.5529 

0.0980 

+90 

+33 

a  Tauri 

1 

0.52 

9.5 

16  16.7 

6  55.9 

+  2  54.8 

+0.4434 

0.5529 

0.0961 

+64 

-  1 

(fi  Tauri 

5 

0.51 

9.7 

15  41.4 

8  30.1 

+  4  25.8 

+1.2280 

0.5540 

0.0937 

+90 

457 

B.A.C.  15% 

54 

-0.44 

-  9.4 

+16  58.3 

16  49.8 

-11  31.1 

+05761 

0.5581 

+0.0810 

+76 

+  9 

m  Tauri 

54 

0.39 

8.9 

18  29.5 

21  21.9 

-  7    8.3 

-0.7036 

0.5603 

0.0738 

-  5 

-71 

111  Tauri 

54 

0.31 

9.3 

17  16.4 

30    5    4.6 

+  0  18.7 

+1.1210 

0.5628 

0.0611 

+90 

+48 

115  Tauri 

6 

0.30 

9.1 

17  51.7 

6  18.6 

+  1  30.1 

+0.5666 

0.5636 

0.0592 

+76 

+11 

319  Tauri 

5 

0.27 

8.8 

18  30.4 

8  33.2 

+  3  40.0 

f  0.0071 

0.5645 

0.0555 

+36 

-20 

120  Tauri 

6 

-0.27 

-  8.9 

+18  27.4 

9    8.4 

+  4  14.1 

+0.0940 

0.5650 

+0.0543 

+41 

-15 

127  Tauri 

64 

0.27 

8.7 

18  55.3 

13  17.7 

+  8  14.7 

-0.1912 

0.5670 

0.0473 

+24 

-31 

130  Tauri 

6 

0.21 

9.1 

17  41.0 

15  19.9 

+10  12.7 

+1.2140 

0.5674 

0.0433 

+90 

+60 

X^  Orionis 

6 

0.17 

8.4 

19  43.5 

18  35.6 

-10  38.6 

-0.8185 

0.5690 

0.0372 

-13 

-70 

^Orionia 

6 

0.13 

8.4 

19  41.4 

22  19.8 

-  7    2.3 

-0.6516 

0.5706 

0.0307 

-  2 

-62 

X^  Orionig 

5 

-0.13 

-  8.3 

+20    8.3 

22  31.4 

-  6  51.1 

-1.1200 

0.5709 

+0.0306 

-37 

-70 

68  Orionia 

6 

0,08 

8.3 

19  48.8 

31     2     4.0 

-  3  25.9 

-0.6784 

0.5723 

0.0237 

-  4 

-64 

71  Orionis 

6 

0.07 

8.6 

19  11.5 

3  18.9 

-  2  13.7 

+0.0053 

0.5731 

0.0214 

+36 

-17 

V  Geminorum 

44 

-0.01 

-  8.1 

+20  16.9 

9  2:15 

+  3  37.8 

-1.0470 

0.5754 

+0.0096 

-30 

-70 

APRIL. 

/  Geminorum 

6 

+0.:)4 

-  8.7 

+17  55.8 

1  15  21.9 

+  8  .30.6 

+0.8160 

0.5833 

-0.0492 

+90 

+27] 

g  Geminorum 

54 

0.37 

8.3 

18  47.0 

18    8.1 

+11    10.4 

-0.2093 

0.5839 

0.0547 

+23 

-30 

3  Cnncri 

6 

0.43 

8.7 

17  36.9 

a    0  16.6 

-  6  54.8 

+0.6188 

0.5853 

0.0667 

+81 

+13 

C>  Cancri 

44 

+0.49 

-  8.5 

+  17  59.1 

5     1.3 

-  2  20.7 

-0.1005 

o-sa^ 

-0.0762 

+29 

-28 

d*  Cancri 

6 

0.53 

8.2 

18  41.6 

9  39.2 

+  2    6.H 

-1.1960 

0.5871 

0.0851 

-46 

-71 

«i«  Cancri 

6 

0.55 

8.6 

17  25.0 

10  42.3 

+  3    7.5 

+0.0153 

0.5871 

0.0868 

+36 

-22 

64  Cancri 

64 

0.67 

8.9 

15  46.0 

21     9.9 

-10  48.4 

+0.6745 

0.5875 

0.1068 

+88 

+13 

0*  Cancri 

54 

0.69 

8.8 

15  45.3 

23  43.9 

-  8  20.2 

+0.4057 

0.5875 

0.1111 

+61 

-  4 

0*  Cancri 

6 

+0.70 

-  8.7 

+16    0.8 

23  52.3 

-  8  12.2 

+0.1313 

0.5875 

-0.1114 

+43 

-18 

n*  Cancri 

6_ 

+0.77 

-  8.9 

+15  24.5 

3    7  10.9 

-  1  10.1 

-0.1225 

0.5883 

-0.1246 

+28 

-33 1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

APRIL. 

The  Stab's  ' 

At  CoNJUKcnoN  in  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'ns  fh>m 
1887.0. 

Apparent 
DeclinatlOD. 

"WoBhiafrton 
Mean  Time. 

d    h    m 

3  15  44.1 
18  59.2 
20     6.7 
22     1.1 

4  1     0.0 

HourAngle        y 

xf 

y* 

N. 

8. 

.7g 
-75 
+50 
-50 
-39 

Aa 

A6 

-0.7161 
-0.8266 
+  1.2150 
-0.3278 
-0.1694 

7  Leonis 

tj;  Leonis 

18  Leonis 

23  Leonis 

V  Leonis 

64 

6 

6 

6i 

H 

+0*85 
0.88 
0.89 
0.91 
0.93 

-8.9 
9.0 
9.5 
9J2 
9.3 

+14  52!8 
14  32.0 

12  19.6 

13  35.4 
12  58.8 

h    m 
+  7     3.8 
+  10  11.5 
+11   16.5 

-  8  53.4 

-  8     1.2 

0.5883   -0.1388 
0.5883,    0.1439 
0.5884      0.1459 
0.58801    0.1486 
0.5878,    0.1530 

-12 
+90 
+17 
+26 

a  Leonis 
45  Leonis 

p  Leonis 
49  Leonis 

X  Leonis 

6 
4 
6 
44 

+0.98 
1.06 
1.07 
1.09 
1.18 

-  9.2 
9.4 
9.4 
9.5 
9.1 

+12  30.9 

10  20.1 

9  53.1 

9  13.9 

7  56.6 

5  13.3 
13  13.4 

15  22.2 

16  18.0 
«    4  47.2 

-  3  57.5   -0.3632 
+  3  44.7   +0.4876 
+  5  48.6  +0.5658 
+•  6  42.3  +1.0510 

-  5  16.5   +0.0690 

0.5878 
0.5878 
0.5875 
0.5875 
0.5868 

-0.1589 
0.1699 
0.1721 
0.17.34 
0.1867 

+15 
+67 
+74 
+90 
+39 

-52' 
-  5 

- 1 ; 

+30' 
-29 

a  Leonis 

b  Virginis 

10  Virginis 

1     Y  Virginis    midt. 

46  Virginis 

4 

6 
64 
24 
6 

+1.23 
1.32 
1.35 
1.41 
1.44 

-  9.0 
8.6 
8.5 
7.8 
7.2 

+  6  38.7 

4  16.9 

+  2  31.9 

-  0  49.9 

2  45.7 

II  29.6 

6  3  41.4 
7  45.3 

21     8.4 

7  5     0.9 

+  1   10.9  +0.0770 

-  7  13.5   -0.8073 

-  3  18.7+0.0817 
+■  9  34.6   +0.6296 

-  6  50.5   +0.9067 

0.5868 
0.5864 
0.5864 
0.5862 
0.5862 

-0.1925 
0.2023 
0.2037 
0.2056 
0.2049 

+39 
-10 
+39 
+80 
+87 

-29 
-86 
-30 
0 
+16 

48  Virginis 

65  Virginis 

66  Virginis 
/^Virginis 

80  Virginis 

64 

6 

6 

5 

6 

+1.45 
1.46 
1.47 
1.48 
1.47 

-  7.1 
6.4 
6.3 
6.1 
5.9 

-  3    3.4 
4  20.1 

4  34.5 

5  40.4 
4  49.3 

6  23.8 
14  29.4 
14  59.7 

18  5.5 

19  34.5 

-  5  30.6 
+  2  16.9 
+  2  46.1 
+  5  45.0 
+  7  10.8 

+0.9135 
+0.5196 
+0.6519 
+I.IIOO 
-0.0229 

0.5862 
0.5860 
0.5860 
0.5865 
0.5865 

-0.2046 
0.2015 
0.2014 
0.2000 
0.1991 

+87 
+70 
+82 
+84 

+:« 

+16 
-  7 
+  1 
+32 
-36 

88  Virginis 

B.  AC.  4647 
94  Virginis    ^ 

^iLibrie 

f «  Librae 

64 

6 
54 

+  1.48 
1.49 
1.49 
1.46 
1.45 

-  5.4 
5.0 
4.5 
2.2 
2.2 

-  6  16.5 

7  30.2 

8  21.2 
11  26.2 
10  57.2 

8  0  53.5 
3  39.7 
8  21.7 

9  4   17.6 
5  17.1 

-11  42.2 

-  9     1.9 

-  4  30.7 

-  9  19.4 

-  8  22.1 

+0.3574 
+1.0245 
+0.959Q 
+0.4238 
-0.2222 

0.5865 
0.5865 
0.5865 
0.5868 
0.5875 

-0.1959 
0.1937 
0.1902 
0.1688 
0.1677 

+56 
+82 
+82 
♦57 
+18 

-16 
+25 

+20| 
-12 
-48. 

17  LibriB 

18  Libra: 
B.A.C.5070 

y  Libne 
7f  Librae 

7 

64 
6 

44 
6 

+1.45 
1.44 
1.41 
1.40 
1.38 

-  2.2 
2.1 

-  0.5 
0.0 

+  0.6 

-10  41.9 

10  41.4 

11  57.9 

14  24.7 

15  18.8 

5  54.5 

6  10.5 
16  30.2 
21   173 

10    0  48.9 

-  7  46.1 

-  7  30.7 
+  2  25.7 
+  7    2.1 
+10  25.8 

-0.5804 
-0.6.335 
-1.0120 
+0.7275 
+1.1320 

0.5875 
0.5875 
0.5875 
0.5875 
0.5874 

-0.1670 
0.1663 
0.1521 
0.1450 
0.1394 

-  4 

-30 
+78 
+75 

-75; 
-81  1 
-90 
+  6 
+36 

48  LibnB 

49  Librie 

,    ^  Ophiuchi 
1  24  Scorpii 
29  Ophiuchi 

54 
6 
44 
54 

64 

+1.33 
1.33 
1.23 
1.20 
1.13 

+  0.9 
1.5 
2.6 
3.1 
4.2 

-13  57.2 
16  12.0 

16  2L9 

17  31.2 

18  43.0 

6  41.2 

7  34.1 
20  19.4 

11    0  38.5 
9     4.9 

-  7  55.1 

-  7     4.2 
+  5  12.5 
+  9  22.0 

-  6  30.4 

-1.0260 
+1.1280 
-0.1966 
+0.5425 
+1.0140 

0.5866 
0.5865 
0.5855 
0.5848 
0.5839 

-0.1296 
0.1282 
0.1056 
0.0978 
0.0817 

-:« 

+74 
+14 
+59 
+71 

-90- 
+36 
-47 
-  0 

+27; 

16  Sagittarii 
B.  AC.  6294 

1  29  Sagittarii 

!         Lalande  35497 
B.A.C.6536 

64 

54 
5i 

64 

6 

+0.76 
0.66 
0.55 
0.48 
0.45 

+  6.5 
6.1 
6.9 
6.7 
6.8 

-20  25.1 

18  28.7 
20  27.0 

19  24.3 
19  27.9 

l»  16    6.9 
23     \t-9 

13    7     4.5 
12  59.8 
15  18.5 

-  0  36.7 
+  6  10.8 
-10  11. 1 

-  4  28.2 

-  2  14.3 

+1.1940 
-0.9491 
+1.1320 
+0.1028 
+0.2128 

0.5754 
0.5733 
0.5692 
0.5678 
0.5659 

-0.0213 

-0.0078 

+0.0074 

0.0183 

0.0224 

+70 
-39 
+70 
+23 
+29 

+47  1 

-90; 
+:i9. 

-291 
-23 

d  Sagittarii 
1    pi  Sagittarii 
.     p«  Sagittarii 
1         B.A.C.6707 
B.  A.C.67I0 

5 
4 

64 
64 
6 

+0.39 
0.37 
0.37 
0.28 
0.28 

+  6.7 
6.4 
65 
6.7 
6.5 

-19    9.1 
18     3.5 

18  30.9 

19  6.0 

18  28.9 

19  21».I 

21    19.0 

21  22.9 

14    3  56.6 

4  14.4 

+  1  47.5 
+  3  33.7 
+  3  37.2 
+  9  57.7 
+10  14.8 

-0.0142 
-1.1250 
-0.6346 

+0.2487 
-0.4008 

0.5646 
0.5646 
0.5641 
0.5610 
0.5610 

+0.0299 
0.0330 
0.0335 
0.0449 
0.0452 

+18 
-52 

-18 
+33 
-  3 

-36 
-90 
-84 
-21 
-61 

57  Sagittarii 
ff  Capricorni 
p  Capricorni 
B.  AC.  7263 

29  Capriconri 

6 

5 

54 

6 

54 

+0.19 

-0.02 

0.03 

0.18 

0.27 

+  6.7 
6.0 
5.9 
4.5 
4.0 

-19  19.7 
18  34.8 
18  11.0 
16  27.9 
15  38.4 

11     7.9 

15  3  29.5 
4  13.7 

18     2.8 

16  2  52.9 

-  7     5.7 
+  8  43.3 
+  9  26.1 

-  I   11.4 

+  7  22.0 

+0.8636 
+1.2065 
+0.8307 
+0.2641 
+0.3254 

0.5575 
0.5494 
0.6494 
0.5430 
0.5391 

+0.0570 
0.08:^2 
0.08:i8 
0.1035 
0.1147 

+71 
+71 
+72 
+41 

+46 

+16 
+47 
+14 
-20 
-17 

42  Capricorni 
44  Capricorni 
fi  Capricorni 
«»  Aquarii 
a  Aquarii 

54 

6 

5 

54 

5 

.-0.39 
0.40 
0.45 
0.52 
0.60 

+  3.0 
2.5 
2.5 
1.4 
0.5 

-14  33.0 
14  55.0 
14     5.0 
12     7.2 
11   15.4 

15  43.4 

16  28.6 
21  37.4 

ir    6  2S>.7 
16  50.3 

-  4  11.3 

-  3  27.5 
+  1   31.9 
+  10     8.2 

-  3  49.6 

+0.7010 
+  1.2040 
+0.9725 
+0.0497 
+0.6347 

0.5335 

0.5329 
0.5313 
0.5278 
0  5247 

+0.12<)6 
0.1*303 
0.i:i58 
0.1446 
0.1534 

+77 
+75 
+76 
+33 
+74 

+  4 
+44, 
+22 
-32 
0 

58  Aquarii 
A  Aquarii 

64 

4 

-0.61 
-0.66 

+  0.5 
-  1.1 

-11  29.0 
-  8  10.8 

17  22.3 
18    4  20.4 

-  3  18.5 
+  7  20.4 

+0.9670 
-0.9594 

0.5248 
0.5219 

+0.1537 
+0.1619 

+79 

+211 
-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  O00ULTATION8. 

APRIL. 

Thb  Star's 

At  CoNJUKcnoiT  in  B.  A. 

Limiting  1 
PanUlela. ! 

Name. 

Mag. 

Red'ns  firom 
1887.0. 

Apparent 
Declination. 

WashinfftOD 
Mean  Time. 

Hour  Anglo 

Y 

xf 

N. 

S. 

Aa 

AS 
-    1:2 

1.5 
1.7 

1.6 
2.3 

78  Aquarii 

81  Aquarii 

82  Aquarii 
A'  Aquarii 
0  Aquarii 

6i 
54 
44 

-0*67 
0.69 
0.69 
0.71 
0.73 

-  ?  48:3 
7  40.1 

7  10-9 

8  18.2 
6  39.5 

d    h    m 
18    5  22.7 

8  58.1 

9  34.6 
10  56.7 
15  48.7 

h    m 
+  8  20.8 
+11  50.1 
-11  34.6 
-10  14'.9 
-  5  31.3 

-1.2050 
-0.7709 
-1.2110 
+0.2625 
-0.7501 

0.5216 
0.5207 
0.5204 
0.5200 
0.5200 

+0.1628 
0.1651 
0J655 
0.1661 
0.1692 

-4I 

-10 
-44 

+49 

-  8 

-98 
-90 
-90 
-21 
-90 

B.A.C.8184 

20  Piscium 
24  Piscium 
27  Piscium 
29  Piscium 

64 

54 

64 

5 
5 

-0.77 
0.82 
0.83 
0.85 
0.85 

-  3.2 
4.2 
4.3 
4.3 
4.6 

-  5     9.1 
3  23.5 

3  47.1 

4  11.1 
3  39.5 

23  54.0 
19    9  44.9 
12  25.0 
15  30.4 
17  11.7 

+  2  20.2 
+11  54.4 

-  9  30.1 

-  6  30.1 

-  4  51.5 

-1.0420 
-1.2690 
-0.:5593 
+0.6408 
+0.3593 

0.5187 
0.5180 
0.5177 
0.5172 
0.5172 

+0.1732 
0.1772 
0.1782 
0.1791 
0,1797 

-27 

-49 
+15 
+81 
+57 

-90 
-90 
-57 
0 
-16 

4  Ceti 

5  Ceti 
B.A.C.6 
Mkrcurt 

10  Ceti 

6 
6 
54 

6 

-0.87 
0.87 
0.87 

0.90 

.4-8 
4.8 
4.9 

5.9 

-  3  10.7 
3    4.8 
2  51.3 
1     5.6 
0  40.6 

20  21.8 

20  37.0 

20  53.5 

20    3  49.8 

6  29.8 

-  1  46.8 

-  1  32.1 

-  1   16.0 
+  5  28.5 
+  8    3.9 

+0.3964 
+0.3333 
f0.1334 
-0.5689 
-0.5445 

0.5172 
0.6172 
0.5172 
0.4721 
0.5177 

+0.1804 
0.1806 
0.1806 
0.1661 
0.1824 

+59 
+55 
+43 
+  4 
+  6 

-14 
-17 
-28 
-73 
-71 

14  Ceti 

15  Ceti 

6 
64 

-0.92 
0.93 

-  6.1 
6.3 

-  1     7.7 

-  1     7.7 

NEW 

11  17.0 

12  39.1 

MOON. 

-11    17.0 
-  9  57.3 

+0.8301 
+1.0800 

0.5177 
0.5177 

+0.1825 
0.1826 

+89 
+89 

+12 
+29 

/  Tauri 

4 

0.93 

10.2 

+12  32.7 

34    5  42.0 

+  4  28.0 

+1.0160 

0.5424 

0.1376 

+90 

+31 

48  Tauri 
y  Tauri 
d'  Tauri 

63  Tauri 
<J3  Tauri 

6 
4 

6 
54 

-0.86 
0.84 
0.85 
0.85 
0.84 

-  9.9 

10.0 

9.7 

9.8 

9.7 

+15    7.0 

15  21.0 
17  16.5 

16  30.5 

17  10.7 

2«    3     9.0 

5  2.1 

6  28.0 

6  42.5 

7  0.7 

+  1    13.7 
+  3    3.0 
+  4  26.2 
+  4  40.3 
+  4  57.8 

+0.8974 
+0.8523 
-1.0750 
-0.2199 
-0.9118 

0.5516 
0.5526 
0.5537 
0.5539 
0.5539 

+0.1113 
0.1085 
0.1067 
0.1063 
0.1 062^ 

+90 
+90 
-31 
+23 
-18 

+25 
+23 
-73 
-38 
-73 

70  Tauri 

71  Tauri 
75  Tauri 

d>  Tauri 
ffi  Tauri 

64 

6 

64 

4 

4 

-0.84 
0.84 
0.84 
0.84 
0.84 

-  9.9 

10.0 

9.9 

9.9 

9.9 

+  15  40.7 

15  21.4 

16  6.2 
15  42.4 
15  36.9 

7  45.3 

8  6.0 

9  4.2 

9    8.1 
9  10.6 

+  5  40.9 
+  6    0.9 
+  6  57.2 
+  7     1.0 
+  7     3.4 

+0.7877 
+1.1705 
+0.4641 
+0.8993 
+1.0020 

0.5539 
0.5539 
0.5540 
0.5542 
0.5542 

+0.1047 
0.1043 
0.1030 
0.1029 
0.1029 

+90 
+90 
+66 
+90 
+90 

+18 

+48 

0 

+26 

+33 

B.A.C.in9l 
81  Tauri 
85  Tauri 
a  Tauri 

B.A.C.I526 

5 

64 

64 

1 

54 

-0.83 
0.83 
0.83 

•0.82 
0.76 

-  9.9 

10.0 

9.9 

9.8 

9.7 

+  15  56.6 
15  26.5 

15  36.3 

16  16.7 
16  58.3 

10     3.2 
10    6.4 
10  40.0 
12  32.3 
22  24.0 

+  7  54.3 
+  7  57.4 
+  8  29.9 
+10  186 
-  4     9.6 

+0.7374 
+1.2880 
+1.1655 
+0.6230 
+0.7676 

0.5546 
0.5546 
0.5551 
0.5554 
0.5594 

+0.1015 
0.1015 
0.1007 
0.0977 
0.0825 

+90 
+90 
+90 
+82 
+90 

fl7 
+68 

+48: 

+20 

m  Tauri 
lift  Tauri 

119  Tauri 

120  Tauri 
127  Tauri 

54 
6 
5 
6 

64 

-0.74 
0.68 
0.66 
0.66 
0.62 

-  9.3 
9.3 
9.1 
9.0 
8.9 

+18  29.4 

17  51.7 

18  30.3 
18  27.3 
18  55.3 

26    2^55.2 
11  51.2 
14     5.9 
14  41.0 
18  50.7 

+  0  12.4 
+  8  50.1 
+11     0.1 
+11  34.0 
--  8  24.9 

-0.5036 
+0.7722 
+0.2189 
+0.3025 
+0.0195 

0.5610 
0.5643 
0.5656 
0.5657 
0.5675 

+0.0753 
0.0604 
0.0565 
0.0553 
0.0482 

+  7 
+90 
+49 
+54 
+37 

-54 

+22 1 

-  8! 

:,3| 

;fi  Grionis 

T^  Ononis 

J3  Orionis 

^  J*  Orionis 

68  Orionis 

44 

6 

6 

5 

6 

-0.59 
0.59 
0.55 
0.55 
0.52 

-  8.3 

8.5 
8.4 
8.3 
8.3 

+20  15.2 
19  43.5 

19  41.4 

20  8.3 

19  48.8 

23  54.5 
2r    0     9.5 

3  54.2 

4  5.9 
7  39.6 

-  3  31.7 

-  3  17.3 
+  0  19.5 
+  0  30.8 
+  3  57.0 

-1.1760 

-0.6029 
-0.4336 
-0.9038 
-0.4594 

0.5693 
0.5696 
0.5702 
0.5702 
0.5714 

+0.0389 
0.0384 
0.0315 
0.0313 
0.0246 

-44 
+  1 
+11 
-19 
+  9 

-70, 

-58 

-45  1 
-70  1 
-46 1 

1  71  Orionis 
'  16  Gerainorum 
1    V  Geminorum 
/  Geminorum 
\    g  Geminorum 

6 

64 

44 

6 

54 

-0.52 
0.47 
0.46 
0.14 

o.n 

-  8.5 
7.9 
8.0 
8.0 
7.6 

+19  11.5 
20  33.7 
20  16.9 

17  55.8 

18  47.0 

8  54.9 

14  35.4 

15  2.2 

28  21  24.0 

29  0  13.5 

+  5    9.6 
+10  38.1 
+1 1     3.8 

-  7  40.0 

-  4  56.7 

+0.2297 
-1.1260 
-0.8239 
+1.0640 
+0.0312 

0  5722 
0.5729 
0.5732 
0.5782 
0.5784 

+0.0220 

0.0112 

+0.0105 

-0.0485 

0.0540 

449 
-38 
-13 
+90 
+38 

-  4 
-69 
-70 
+44! 

-18  i 

3  Cancri 

C'  Cancri 

I     d'  Cancri 

!     d^  Cancri 

e  Cancri 

6     -0.03 
4i   +0.02 
6  ^    0.08 
6       0.09 
5^     0.11 

-  7  9 
7.5 
7.1 
7.5 
7.0 

+17  36.9 

17  59.1 

18  41.6 

17  25.0 

18  28.4 

6  2i).4 
11  20.5 

16  4.9 

17  9.6 
19  35.3 

+  1     5.5 
+  5  46.0 
flO  19.9 
+11  22.4 
-10  17.2 

+0.8668 
+0.1399 
-0.9707 
+0.2564 
-1.0480 

0.5790 
0.5798 
0.5790 
0.5790 
(K5790 

-0.0661 
0.0753 
0.0843 
0.0862 
0.0904 

+90 
+43 
-23 
+51 

-29 

+28  1 
-14 
-71  1 
-  9' 

54  Cancri 
o»  Cancri 

64  +o.2;J 

5i  !  +0.27 

-  7.6 

-  7.5 

+15  46.0 
+15  45.3 

30    3  54.2 
6  32.5 

-  2  16.6 
+  0  16.0 

+0.9210 
+0.6495 

0.5790 
0.5789 

-0.1054 
-0.1101 

+90 
+85 

+28 
+10 
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ELEMENTS  FOB  THE  PREDICTION  OF  OOCULTATIONS. 

APRIL.                                                                   1 

TH«  STAJi*8' 

At  CoNjuKcnoN  in  B.  A. 

Limiting  ' 

Parallels. 

Kame. 

Mag. 

Red'ns  from 
1687.0. 

Apparent 

Washington 
MeanTBne. 

Hour  Angle 
H 

Y 

«' 

y' 

N. 

'■i 

Aa 

A6 

0^  Cancri 

6 

40*27 

M 

+1^    0.8 

d     h    m 
SO    6  40.9 

h    m 
+  0  24.0 

+0.3693 

0..5789 

-0.1103 

+5!? 

-5^ 

9r'  Cancri 

6^ 

0.34 

7.4 

15  26.9 

12  59.3 

+  6  28.6 

+0.2164 

0.5788 

0.1210 

+48 

-15, 

ff*  Cancri 

6 

0.36 

7.3 

15  24.5 

14  13.3 

+  7  39.9 

+0.1056 

0.57H7 

0.1231 

+41 

-21; 

7  Leonis 

6i 

+0.46 

-7.2 

+14  52.9 

23    2.4 

-  7  50.3 

-0.5034 

0-5775 

-0.1370 

+  7 

-591 

MAY. 

^  Leonis 

6 

+0.50 

-7.1 

+14  32.1 

1    2  23.8 

-  4  36.1 

-0.6193 

0.5772 

-0.1421 

+  1 

-69 

23  Leonis 

^h 

0.54 

7.3 

13  35.5 

5  31.8 

-  1  35.0 

-0.1115 

0.5772 

0.1467 

+29 

-35 

V  Leonis 

5i 

0,58 

7.3 

12  58.9 

8  37.0 

+  1  23.6 

+0.0456 

0.5772 

0.1512 

+38 

-27 

a  Leonis 

H 

+0.62 

-7.3 

+12  31.0 

12  59.1 

+  5  36.1 

-0.1602 

0.5772 

-0.1574 

+26 

-39 

45  Leonis 

6 

0.73 

7.6 

10  20.2 

21    16.0 

-10  25.0 

+0.6958 

0.5771 

0.1679 

+89 

+  8 

p  Leonis 

4 

0.76 

7.6 

9  53.2 

23  29.3 

-  8  16.5 

+0.7718 

0.5767 

0.1703 

+90 

+12 

49  Leonis 

6 

0.78 

7.8 

9  14.0 

a    0  27.1 

-  7  20.7 

+1.2650 

0.5767 

0.1715 

+90 

+52 

X  Leonis 

4i 

0.93 

7.6 

7  56.7 

13  23.0 

+  5    7.2 

+0.2454 

0.5759 

0.1851 

+50 

-20 

B.A.C.3837 

6h 

+0.96 

-7.2 

+  8  40.6 

17  14.6 

+  8  50.5 

-1.2065 

0.5758 

-0.1882 

-41 

-81 

a  Leonis 

4 

1.01 

7.7 

6  38.8 

20  19.5 

+11  48.8 

+0.2396 

0.5755 

0.1905 

+50 

-21: 

b  Virginis 

6 

M9 

7.2 

4  16.9 

3  13    3.4 

+  3  56.5 

-0.6871 

0.5759 

0.2009 

-  2 

-84 

10  Virginis 

t>4 

1.24 

7.3 

+  2  31.9 

17  15.0 

+  7  59.1 

+0.2070 

0.5765 

0.2025 

+47 

-23 

y  Virginis    mult. 

a* 

1.38 

6.9 

-  0  49.9 

4    7     0.9 

-  2  44  8 

+0.7293 

0.5773 

0.2049 

+87 

+  5 

46  Virginis 

6 

+1.45 

-6.8 

-  2  45.7 

15     5,1 

+  5     1.9 

+0.9886 

0.5797 

-0.2051 

+87 

+22 

48  Virginis 

6^ 

1.47 

6.7 

3    3.4 

16  29.9 

+  6  23.6 

+0.9917 

0.5801 

0.2047 

+87 

+22 

65  Virginis 

6 

1.54 

6.1 

4  20.1 

5    0  45.7 

-  9  38.6 

+0.5710 

0.5808 

0.2040 

+73 

-4| 

66  Virginis 

6 

1.54 

6.1 

4  34.5 

1   16.5 

-  9    8.9 

+0.7047 

0.5811 

0.2022 

+85 

+  3 

l^  Virginis 

5 

1.57 

6.0 

5  40.4 

4  25.8 

-6    6.6 

+1.1590 

0.5816 

0.2007 

+84 

+36 

80  Virginis 

6 

+1.57 

-5.7 

-  4  49.3 

5  56.2 

-  4  39.4 

+0.0149 

0.5817 

-0.2000 

+35 

-35 

88  Virginis 

6i 

1.62 

5.2 

6  16.5 

11  20.2 

+  0  32.7 

+0.3796 

0.5824 

0.1970 

+57 

-15 

B.  A.  C.  4047 

6i 

1.65 

5.1 

7  30.2 

14     9.0 

+  3  15.4 

+1.0450 

0.5825 

0.1951 

+83 

+26 

94  Virginis 

6i 

1.68 

4.8 

8  21.2 

18  54.1 

+  7  49.9 

+0.9654 

0.5830 

0.1914 

+82 

+20 

^1  Librie 

6 

1.77 

2.6 

11  26.2 

6  14  57.3 

+  3    8.5 

+0.3764 

0.5872 

0.1713 

+54 

-15 

f »  Libr© 

54 

+1.77 

-2.5 

-10  57.2 

15  57.0 

+  4     5.9 

-0.2736 

0.5872 

-0.1701 

+17 

-52 

17  Librie 

7 

1.77 

2.5 

10  41.9 

16  34.4 

+  4  41.9 

-0.6352 

0.5872 

0.1691 

-  4 

-81 

18  Libre 

6A 

1.77 

2.4 

10  41.4 

16  50.4 

+  4  57.3 

-0.6882 

0.5872 

0.1690 

-  8 

-88 

B.A.C.5070 

6 

1.80 

1.2 

11  57.9 

r   3   8.8 

-  9    7.5 

-1.0910 

0.5888 

0.1550 

-36 

-90 

y  LibriB 

44 

1.82 

0.6 

14  24.7 

7  54.1 

-  4  32.9 

+0.6333 

0.5893 

0.1478 

+70 

0 

17  Librie 

6 

+1.83 

-0.1 

-15  18.8 

11  24.1 

-  1   10.8 

+1.0300 

0.5899 

-0.1421 

+75 

+26 

48  Librae 

54 

1.80 

+0.5 

13  57.2 

17  13.2 

+  4  25.1 

-1.1340 

0.5913 

0.1328 

-42 

-90 

49  Librs 

6 

1.82 

0.8 

16  12.0 

18    5.4 

+  5  15.3 

+1.0070 

0.5912 

0.1313 

+74 

+25 

(P  Ophiuchi 

44 

1.80 

2.1 

16  21.9 

8    6  40.0 

-  6  38.7 

-0.3351 

0.5903 

0.1087 

+  7 

-56 

34  Scorpii 

54 

1.78 

2.8 

17  31.3 

10  54.8 

-  2  33.6 

+0.3902 

0.5903 

0.1008 

+49 

-13 

SK)  Ophiuchi 

64 

+1.74 

+3.J) 

-18  43.0 

19  n.6 

+  5  24.3 

+0.8387 

0.5903 

-0.0849 

+71 

+14 

16  Sagittarii 

64 

1.53 

7.2 

20  25.1 

10    1  29.4 

+10  33.9 

+0.9638 

0.5830 

0.0230 

+70 

+23, 

21  Sagittarii 

5 

1.48 

7.6 

20  36.0 

5  44.3 

-  9  20.6 

+1.0740 

0.5820 

0.0144 

+69 

+33  1 

B.  AC.  6294 

54 

1.44 

7.3 

18  28.7 

8  21.1 

-  6  49.6 

-1.1650 

0.5812 

-0.0094 

-57 

-90 

29  Sagittarii 

54 

1.37 

8.3 

20  27.0 

16    2.9 

+  0  35  2 

+0.8849 

0.5781 

+0.0065 

+70 

+17! 

Lalande  35497 

64 

+1.30 

+84 

-19  24.3 

21  48.6 

+  6    8.5 

-0.1436 

0.5755 

+0.0175 

+  9 

-44; 

B.A.C.65:^ 

6 

1.27 

8.5 

19  27.9 

11    0    3.6 

+  8  18.7 

-0.0368 

0.5746 

0.0219 

+15 

-38| 

d  Sagittarii 

5 

1.21 

8.6 

19    9.1 

4    7.5 

-11  46.1 

-0.2623 

0.5731 

0.0296 

+  4 

-52 

pS  Sagittarii 

64 

1.19 

8.5 

18  30.9 

5  58.0 

-  9  59.6 

-0.8768 

0.5716 

0.0330 

-32 

-90 

B.A.C.6707 

64 

1.12 

8.9 

19    6.0 

12  20.8 

-  3  50.3 

-0.0106 

0.5682 

0.0447 

+18 

-36 

H.  AC.  6710 

6 

+1.12 

+8.8 

-18  28.9 

12  39.2 

-  3  32.5 

-0.6539 

0.5679 

+0.0451 

-18 

-87, 

/  Sagittarii 

5 

1.08 

9.3 

20     1.7 

16  45.1 

+  0  24.7 

+1.1910 

0.5663 

0.0522 

+70 

+45 

57  Sagittarii 

6 

1.04 

9.2 

19  19.6 

19  21.8 

+  2  56.1 

+0.5916 

0.5649 

0.0569 

+59 

-  2 

IT  Capricorni 

5 

0.83 

9.1 

18  34.7 

la  11   19.9 

-  5  38.5 

+0.9212 

0.5559 

0.0834 

+71 

+19 

p  Capricorni 

54 

0.83 

9.0 

18  10.9 

12    2.7 

-  4  57.1 

+0.5539 

0.5552 

0.0847 

+58 

-  4 

B.A.C.7263 

6 

+0.65 

+8.4 

-16  27.9 

13    1  34.8 

+  8    8.3 

-0.0144 

0.5478 

+0.1043 

+24 

-36 

29  Capricorni 

„^* 

+0.54 

+8.0 

-15  38.4 

10  15.3 

-  7  27.9 

+0.0435 

0.5429  +0.1 1561 

+29 

-33. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

Tbb  Stab*s 

At  OowuKcnoK  m  R.  A. 

Limitiiifrl 
Parall£.| 

Name. 

Mag. 

Bed*n8  from 
1887.0. 

Apparent 
Deollnibtion. 

o       / 

Meant&ie. 

HoarAn>(le 
H 

r 

X' 

y' 

N. 

8. 

Aa 

^i 

8 

ff 

d     h    m 

h    m 

o 

-ll 

42  Capricorn i 

5i 

+0.40 

+7.2 

-14  32.9 

13  22  53.8 

+  4  46.7 

+0.41.54 

0.5364 

+0.1308 

+54 

44  Capricorni 

6 

0.39 

7.3 

14  54.9 

23  38.3 

+  5  29.8 

+0.9145 

0.5359 

0.1315 

+75 

+18 

11  Capricorfti 

5 

0.34 

6.8 

14     4.9 

14    4  43.1 

+10  2.5.3 

+0.6861 

0..5332 

0.1369 

+75 

+  3 

«sAquarii 

5i 

0.25 

5.8 

12    7.1 

13  29.4 

-  5     4.4 

-OJ227I 

0.5298 

0.1458 

+18 

-49 

a  Aquarii 

5 

0.15 

4.9 

11    15.3 

23  44.4 

+  4  52.2 

+0.3615 

0.5253 

0.1.544 

+53 

-15 

58  Aquarii 

6i 

40.14 

+5.0 

-II  28.9 

15    0  16.4 

+  5  2:^.2 

+0.6936 

0.5250 

+0.1549 

+78 

+  3 

X  Aquarii 

4 

+0.04 

3.4 

8  10.7 

II   10.3 

-  8    2.2 

-1.2130 

0.5220 

0.1630 

-45 

-90 

81   Aquarii 

64 

-0.01 

2.9 

7  40.1 

15  46.8 

-  3  33.7 

-1.0220 

0.5204 

0.1660 

-27 

-90 

k^  Aquarii 

54 

0.03 

3.0 

8  18.2 

17  45.0 

-  1  .38.9 

+0.0092 

0.5196 

0.1672 

+33 

-36 

^  Aquarii 

44 

0.06 

2.1 

6  39.5 

22  36.1 

+  3    3i) 

-0.9926 

0.5192 

0.1703 

-23 

-90 

X  Aquarii 

54 

-0.08 

+2.6 

-  8  20.6 

23  56.0 

+  4  21.4 

+1.1000 

0.5189 

+0.1709 

+82 

+:m 

24  PiBcium 

64 

0.21 

0.0 

3  47.0 

16  19  11.2 

-  0  56.4 

-0.5749 

0.5163 

0.1794 

+  4 

-74 

27  Piscium 

5 

0.24 

-0.1 

4  11.0 

22  167 

+  2    3.9 

+0.4252 

0.5159 

0.1803 

+61 

-12 

20  PisciuiD 

5 

0.25 

0.4 

3  39.4 

23  .57.9 

+  3  42.3 

+0.1460 

0.5158 

0.1808 

+43 

-27 

4  Ceti 

6 

0.28 

0.7 

3  10.6 

ly    3    8.4 

+  6  47.3 

+0.1867 

0.5157 

0.1816 

+46 

-25 

5  Ceti 

6 

-0J28 

-0.7 

-  3    4.7 

3  23.6 

+  7    2.1 

+0.1257 

0.5157 

+0.1818 

+42 

-28 

B.A.C.5 

54 

0iJ8 

0.8 

2  51.2 

3  40.1 

+  7  18.1 

-0.0739 

0.5157 

0.1818 

+31 

-40 ! 

10  Ceti 

6 

0.:i5 

1.9 

0  40.5 

13  17.3 

-  7  21.0 

-0.7338 

0.5157 

0.1834 

-  5 

-90' 

14  Ceti 

6 

0.39 

2.4 

1     7.6 

18    4.9 

-  2  41.5 

+0.6459 

0.5154 

0.1838 

+81 

o' 

15  Coti 

64 

0.39 

2.3 

-  1     7.6 

19  27.1 

-  1  21.7 

+0.8987 

0.5154 

0.1838 

+89 

+15  j 

29  Ceti 

64 

-0.48 

-3.8 

+  1  24.1 

18  II  26.7 

-  9  49.3 

+1.0410 

0.5176 

+0.1832 

+90 

+251 

33  Ceti 

6 

0.49 

4.0 

1  50.6 

12  49.4 

-  8  28.8 

+0.8048 

0.5178 

0.1832 

+90 

+  9 

35  Ceti 

64 

0.49 

4.0 

1  .52.4 

13  52.2 

-  7  27.9 

+0.J)634 

0.5183 

0.1831 

+90 

+20 

/  Piscinm 

5 

0.50 

4.6 

3     1.0 

16  40.0 

-  4  44  9 

+0.2100 

0.5194 

0.1827 

+48 

-24 

V  PiaciuiD 

44 

0.57 

5.7 

4  54.8 

19    5    7.9 

+  7  21.3 

+0.3761 

0..5220 

0.1793 

+59 

-14 

64  Ceti 

54 

-0.64 

-6.8 

+  8     2.3 

20  40.4 

-  1  33.3 

-0.3218 

0.5267 

+0.1724 

+  18 

-53 

fiCeti 

44 

0.64 

7.0 

8  18.9 

21  30  7 

-  0  44.6 

-0.4808 

0.5270 

0.1721 

+  9 

-64 

B.A.C.755 

64 

0.66 

7.4 

10     3.2 

20    4  32.0 

+  6    4.2 

-1.1920 

0.5297 

0.1679 

-39 

-80 

^Ceti 

44 

0.68 

7.2 

7  57.1 

5  16.4 

+  6  47.2 

+1.2350 

0.5301 

0.1675 

+90 

+46; 

B.A.C.830 

6 

0.70 

7.8 

10  15.4 

12  29.6 

-10  12.6 

-0.0966 

0.5337 

0.1624 

+30 

-38, 

11  Ceti 

44 

-0.71 

-7.8 

+  9  38.1 
NEW 

13  43.3 
MOON, 

-  9     1.1 

+0.7796 

0.5341 

+0.1615 

+90 

+11 

a  Tanri 

1 

0.78 

9.3 

16  16.7 

22  18  .50.7 

-  5  35.6 

+0.71.38 

0.5601 

0.1009 

+90 

+15 

m  Tauri 

54 

0.78 

9.2 

18  29.4 

23    9    2.3 

+  8    7.0 

-0.3826 

0.5663 

0.0783 

+14 

-45 

115  Tauri 

6 

-0.75 

-9.0 

+17  51.7 

16  51.0 

-  8  22.8 

+0.9078 

0.5698 

+0.0629 

+90 

+31 

119  Tauri 

5 

0.75 

8.9 

18  30.4 

20    3.7 

-  5  14.6 

+0..3557 

0.5701 

0.0593 

+58 

-  1 

120  Tauri 

6 

0.75 

9.0 

18  27.4 

20  38.5 

-  4  41.0 

+0.4442 

0.5705 

0.0579 

+^ 

+  4 

127  Tauri 

64 

0.73 

8.7 

18  55.3 

24    0  44.6 

-  0  43.5 

+0.1717 

0.5728 

0.0505 

+46 

-10 ; 

X^  Orioni§ 

44 

0.73 

8.5 

20  15.2 

5  44.5 

+  4     5.7 

-1.0090 

0..5735 

0.0411 

-27 

-70 

;^OrioniB 

6 

-0.72 

-8.6 

+19  43.5 

5  59.2 

+  4  19.8 

-0.4393 

0.5737 

+0.0407 

+11 

-45 

Jt^  Ononis 

6 

0.70 

8.4 

19  41.4 

9  40.9 

+  7.53.6 

-0.2663 

0.57.54 

0.0336 

+20 

-33' 

;^^Orioni« 

5 

0.71 

8.4 

20    8.3 

9  52.5 

+  8     4.8 

-0.7323 

0.5754 

0.0333 

-  7 

-70 

68  Ononis 

6 

0.69 

8.3 

19  48.8 

13  23.3 

+11  28.1 

-0.2834 

0.5761 

0.0262 

+19 

-:«> 

71   Ononis 

6 

0.69 

8.4 

19  11.5 

14  37.6 

-II  20.3 

+0.4043 

0.5761 

0.0241 

+62 

+  5 

16  Geminorum 

64 

-0.67 

-7.9 

+20  33.7 

20  13.8 

-  5  56.1 

-0.9335 

0.5773 

+0.0132 

-21 

-69 

V  Geminomm 

44 

0.67 

8.6 

20  17.1 

20  40.3 

-  5  30.6 

-0.6369 

0.5776 

+0.0123 

-  1 

-60 

C  Geminor.     var 

4 

0.58 

7.3 

20  44.0 

25  1 1  40.5 

+  8  56.9 

-1.1410 

0.5799 

-0.0175 

-40 

-69 

61   Geminorum 

6 

0.51 

6.8 

20  28.8 

21  22.7 

-  5  42.2 

-1.1380 

0..5808 

0.0370 

-39 

-70 : 

g  Geminorum 

54 

0.42 

6.9 

18  47.0 

2«    5  33.2 

+  2  10.4 

+0.2634 

0..5805 

0.0528 

+52 

-  5 

3  Cancri 

6 

-0.36 

-6.9 

+17  .36.9 

II  47.4 

+  8  10.9 

+1.1080 

0.5804 

-0.0652 

+90 

+46 

C»  Cancri 

44 

0.32 

6.6 

17  59.1 

16  37.9 

-II     9.2 

+0.:W34 

0.5799 

0.0748 

+60 

-  1  \ 

d^  Cancri 

6 

0.27 

6.1 

18  41.6 

21  21.8 

-  6  35.8 

-0.7225 

0.5793 

0.0832 

-  6 

-71 

d^  Cancri 

6 

0.25 

6.4 

17  25.0 

22  26  4 

-  5  33.5 

+0.5069 

0.5793 

0.0854 

+70 

+  5: 

B  Cancri 

54 

0.23 

6.0 

18  28.4 

27    0  52.1 

-  3  13.2 

-0.7982 

0.5793 

0.0900 

-11 

-72 1 

54  Cancri 

64 

-0.13 

-6.3 

+15  46.0 

9  12.1 

+  4  48.7 

+1.1840 

0.5780 

-0.1050 

+90 

+51 

0*  Cancri 

54 

-0.10 

-6.2 

+15  45.3 

11  51.2 

+  7  22.2 

+0.9107 

0.5773 

-0.1093  +90 

+26 
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ELE]» 

iEN 

TS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY.                                                                                      ;| 

Thb  Star's 

At  Ck>NJiniono!c  w  B.  A. 

Limiting 
ParalieU. 

Name. 

Mag. 

Red'ns  from 
1887.0. 

Aa   1    ^a 

Apparent 
D6<mnation. 

Washington 
Mean  Time. 

Honr  Angle 
H 

T 

x' 

y' 

N. 

S. 

S         1          n 

O         / 

d     h    m 

h    m 

o 

+7 

o«  Cancri 

6 

-0.10  1-  6.1 

+16    08 

2r  11  59.6 

+  7  30.2 

+0.6295 

0.5773 

-0.1094 

+82 

1    ?r'  Canrri 

6i 

0.03 

6.0 

15  26.9 

18  20.3 

-10  23.0 

+0.4794 

0.5768 

0.1200 

+67 

- 1 

7r«  Cancri 

6 

-0.01 

6.0 

15  24.5 

19  34.4 

-  9  11.7 

+0.3715 

0.5767 

0.1221 

+59 

-  7 

7  Leonis 

64 

+0.09 

5.7 

14  52.9 

28    4  28.8 

-  0  36.5 

-0.2406 

0.5746 

0.i:i62 

+22 

-41  , 

iff  Leonis 

6 

0.14 

5.5 

14  32.1 

7  52.6 

+  2  40.0 

-0.3567 

0.5744 

0.1414 

+16 

-50 

23  Leonis 

6i 

+0.18 

-  5.6 

+13  35.5 

11     3.1 

+  5  43.7 

+01516 

0.5733 

-0.1459 

+44 

-21 

V  Leonid 

5i 

0.21 

5.7 

12  58.9 

14  10.9 

+  8  44.8 

+0.3118 

0.5731 

0.1503 

+55 

-13 

a  Leonis 

H 

0.26 

5.6 

12  31.0 

18  37.1 

-10  58.5 

+0.1089 

0.572:1 

0.1562 

+42 

-24' 

45  LeoniH 

6 

0.40 

58 

10  20.2 

•^9    3     3.0 

-  2  50.6 

+0.9661 

0.5701 

0.1662 

+90 

+27, 

p  Leonift 

4 

0.42 

5-9 

9  53.2 

5  19.0 

-  0  39.4 

+1.0440 

0.5701 

0.1690 

+90 

+29, 

Y  Leonis 

44 

+0.61 

-  5.8 

+  7  56.7 

19  31.6 

-io  56.8 

+0  5068 

0.5680 

-0.1832 

+69 

-  6 

B.A  C.:W37 

64 

0.65 

5.3 

8  40.6 

23  29.2 

-  7    75 

-0.9663 

0.5675 

0.1865 

-20 

-81 

a  Leon  is 

4 

0.70 

5.8 

6  38  8 

30    2  39.0 

-  4     4.3 

+0.4941 

0.5675 

0.1889 

+67 

-  7 

b  Virginis 

6 

0.94 

5.2 

4   169 

19  52.1 

-11  27.2 

-0  4672 

0.5670 

0.1991 

+10 

-64 

10  Virginis 

61 

1.01 

5.5 

+  2  31.9 

31    0  11.6 

-  7  16.8 

+0.4329 

0.5663 

0.2003 

+63 

-12 

y  Virginia    mulL 
46  Virginia 

24 

+1.19 

-  5.5 

-  0  49.9 

14  24.0 

+  -6  26.0 

+0.9415 

0.5674 

-0.2033 

+89 

+18 

6 

+1.31 

-  5.3 

-  2  45.7 

22  44.1 

-  9  31.4 

+1.1880 

0.5690 

-0.2032 

+87 

+:<8 

JUNE. 

4H  Virginis 

64   41.33 

-  5.4 

-  3    3.4 

1    0  11.6 

-  8    7.0 

+1.1860 

0.5690 

-0.2028 

♦871+38 

65  Virginis 

6 

1.43 

4.9 

4  20.1 

8  43.4 

+  0    6.9 

+0.7477 

0.5701 

0.1998 

+86i+  6 

66  Virginis 

6 

1.44 

4.9 

4  34.5 

9  15.3 

+  0  37.7 

+0.8814 

0.5703 

0.1998 

+86 

+14 

/'Virginis 

5 

1.48 

4.9 

5  40,4 

12  30.6 

+  3  46.1 

+1.3310 

0.5712 

0.1993 

+84 

♦60 

80  Virginis 

6 

1.49 

4.4 

4  49.3 

14    4.0 

+  5  16.2 

+0.1673 

k0.5715 

0.1987 

+44 

-26 

88  Virginis 

64 

+1.57 

-  4.2 

-  6  16.5 

19  38.1 

+10  38  4 

+0.5268 

0.5728 

-0.1960 

+68 

-  7 

B.  A  C.  4647 

6i 

1.61 

4.3 

7  30.2 

22  32  0 

-10  33ii 

+  1.1940 

0.5733 

0.1942 

+82 

+.39 

94  Virginis 

64 

1.66 

4.0 

8  21.2 

«    3  25.6 

-  5  50.7 

+1.1040 

0.5744 

0.1909 

+82 

+31 

f'Librie 

6 

1.87 

2.3 

11  26.2 

3    0     1.0 

-  9  .59.8 

+0.4523 

0.5795 

0.1718 

+59 

-11 

^^  Libras 

54 

1.87 

1.8 

10  57.2 

1     2.3 

-  9     0.8 

-0.2094 

0.5797 

0.1705 

+20 

-48 

17  Librss 

7 

+1.87 

-  1.7 

-10  41.9 

1  40.5 

-  8  23.9 

-0.5729 

0.5798 

-0.1697 

0 

-75 

18  Libria 

64 

1.87 

1.7 

10  41.4 

1  56.8 

-  8     8.3 

-0.6265 

0.5799 

0.1693 

-  3 

-80 

B.A.C.5070 

6 

1.97 

0.6 

11  57.9 

12  28.3 

*  2    0.0 

-1.0600 

0.5825 

0.1559 

-33 

-90 

y  Librie 

44 

2.03 

-  0.2 

14  24.7 

17  19.0 

+  6  40.2 

+0.6655 

0.58:« 

0.1490 

+73 

+  1 

ff  Libre 

6 

2.05 

+  0.1 

15  18.8 

20  52.6 

+10    5.7 

+1.0550 

0.5855 

0.1438 

+75 

+28 

4«  Libra) 

54 

+2.07 

+  1.0 

-13  57.2 

4    2  46.8 

-  8  13.3 

-1.1370 

0.5866 

-0.1342 

-41 

-90 

49  Librs 

6 

2.10 

0.9 

16  12.0 

3  39.7 

-  7  22.4 

+1.0140 

0.5866 

0.1328 

+74 

+26 

^  Ophiuclii 

44 

2.14 

2.4 

16  21.9 

16  22.6 

+  4  51.9 

-0..3672 

0.5883 

0.1107 

+  5 

-59 

U4  Scorpii 

54 

2.17 

3.0 

17  31.2 

20  38.9 

+  8  58.7 

+0.3491 

0.5891 

0.1029 

+45 

-16 

29  Ophiuchi 

64 

2  19 

4.2 

18  43.0 

5    4  58.4 

-  7     0.8 

+0.7773 

0.5898 

0.0871 

+71 

+  9 

15  Sagittarii 

6 

+2.14 

+  8.0 

-2C  45.5 

6  11   10.2 

-  1  57.3 

+1.1845 

0.5865 

-0.0251 

+69 

+45 

16  Sagittarii 

64 

2.14 

8.0 

.  20  25.1 

11   10.8 

-  1  56.7 

+0.8328 

0.5865 

0.0251 

+70 

+14' 

21   Sagittarii 

5 

2.11 

8.6 

20  36.0 

15  23.4 

+  2    6.1 

+0.9358 

0.5861 

-0.0164 

+69 

+21 

25)  Sagittarii 

54 

2.04 

9.5 

20  26.9 

r    1  34.9 

+  11  55.4 

+0.7183 

0.5829 

+0.0042 

+68 

+  6' 

f  •  Sagittarii 

54 

2.02 

9.9 

20  48.0 

4  49.0 

-  8  57.7 

+  1.1120 

0.5816 

0.0110 

+69 

+36 

Lalande  35497 

64 

+1.99 

+  9.8 

-19  24  2 

7  16.2 

-  6  35.9 

-0.3142 

05809 

+0.0157 

-  1 

-55 

B.A.C  6536 

6 

1.97 

10.0 

19  27.8 

9  29.0 

-  4  27.9 

-0.2129 

0.57JM 

0.0204 

+  5 

-49 

d  Sagittarii 

5 

1.95 

10.4 

19     9.0 

13  29.3 

-  0  36.4 

-0.4466 

0.5781 

0.0282 

-  7 

-65 

p*  Sagittarii 

64 

1.93 

10.4 

18  30.8 

15  183 

+  1     8.61-1.0620 

0.5781 

0.0316 

-45 

-90 

B.A.C.  6707 

6A 

1.88 

10.9 

19    5.9 

21   35.7 

+  7  12.6- -0.2091 

0..0740 

0.0438 

+  8 

-48 

B.A.C.6710 

6 

+1.87 

+10.9 

-18  28.8 

21  52.6 

+  7  28.8  1  -0.8472 

0.5737 

+0.0442 

-28 

-90 

f  Sagittarii 

5 

1.85 

11.5 

20     1.7 

8    1  54.6 

+11  22.31+0.9806 

0.5724 

0.0518 

+70 

+24 

57  Sagittarii 

6 

1.82 

11.5 

19  19.6 

4  28.6 

-10    9.21+0.3764 

0.5715 

0.0561 

+43 

-14 

K  Capricorni 

5 

L65 

12.1 

18  34.7 

20    9.1 

+  4  58.6  1  +0.6833 

0.5614 

0.0830 

+69 

+  3 

p  Capricorni 

54 

1.64 

12.0 

18  10.9 

20  51.5 

+  5  39.6 

+0.3203 

0.5609 

0.0843 

+41 

-18 

0  Capricorni 

6 

+1.64 

+12.2 

-18  57.1 

21    18.8 

+  6    6.0 

+1.1810 

0.5607 

+0.0845 

+71 

+43 

V  Capricorni 

_:^*_ 

+1.58 

+12.3 

-18  32.0 

9    1  57.3 

+10  35.1 

+1.1500 

0.5582 

+0.0925 

+71 

+39  1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

JUNE. 

Ths  Stas*8 

At  CoKJUKcnos  dj  R,  A. 

Limitinff  i 
Parallels. 

Name. 

Mag. 

Bed*nf 

188 

Aa 
S 

1  from 
7.0. 

A« 

Apparent 
Dedkation. 

Washbsgton 
Mean  lime. 

HoarADgle 
H 

Y 

i' 

y' 

N. 

S. 

9        ' 

d    h    m 

h     m 

O            oil 

B.  AC.  7263 

6 

+1.49 

+1  L9 

-16  27.8 

9  10     7.9 

-  5  30.7 

-0.2653 

0.5537 

+0.1045 

+  11 

-53 

29  Capricorni 

H 

1.40 

11.7 

15  38.3 

18  38.7 

+  2  43.3 

-0.2158 

0.5484 

0.1 162 

+15 

-49: 

42  Capricorni 

H 

1.25 

11.3 

14  32.8 

10    7     4.1 

-  9  15.2 

+0.1429 

0.5414 

0.1314 

+36 

-27, 

44  Capricorni 

6 

1.24 

11.4 

14  54.8 

7  47.9 

-  8  32.8 

+0.6377 

0.5414      0.1322 

+70 

0' 

45  Capricorni 

6^      1.23 

11.5 

15  15.8 

8  15.4 

-  8    6.2 

+1.0800 

0.5412     0.1328 

+75 

+30 

fi  Capricorni 

5    1+1.19 

+11.1 

-14     4.8 

12  47.8 

-  3  42.2 

+0.4058 

0.5374  1+0.1.377 

+54 

-13. 

&i  Aquarii 

5i 

MO 

10.5 

12    7.0 

21  26.1 

+  4  40.0 

-0.5036 

0.5328 

0.1464 

+  3 

-691 

a  Aquarii 

5 

1.00 

9.7 

11   15.2 

11    7  33.0 

-  9  31.6 

+0.0766 

0.5284 

0.1553 

+36 

-31 

58  Aquarii 

6^ 

0.99 

9.8 

11  28.8 

8    4.4 

-  9     l.l 

+0.4078 

0.5284 

0.1562 

+56 

-13| 

Lalande  44734 

6i     0.87 

9.2 

10  39.4 

18  54.3 

+  1  29.5 

+1.2400 

0..524I      0.1640 

+79 

+46 

A'  Aquarii 

H 

+0.82 

+  8.2 

-  8  18.1 

lil    1  22.1 

+  7  45.9 

-0.2752 

0.5219  +0.16a3 

+18 

-52; 

X  Aquarii 

H 

0.75 

7.8 

8  20.5 

7  30.3 

-10  16.7 

+0.8126 

0  5202     0.1 71 7 

+82 

+10! 

24  Piscium 

6i 

0.59 

5.4 

3  46.9 

13    2  39.8 

+  8  19.9 

-0.8509 

0.5159     0.1798 

-13 

-90 

27  Piscium 

5 

0.55 

5.1 

4  10.9 

5  45.0 

+11    19.8 

+0.1473 

0.5151 

0.1807 

+44 

-27 

29  Piscium 

5 

0.54 

4.9 

3  39.3 

7  25.9 

-11     2.1 

-0.1289 

0.5146 

0.1812 

+28 

-43 

4  Ceti 

6 

+0.51 

+  4.6 

-  3  10.5 

10  36.2 

-  7  57.2 

-0.0847 

0.5142 

+0.1820 

+31 

-40 ! 

5  Ceti 

6 

0.51 

4.5 

3    4.6 

10  51.3 

-  7  42.5 

-0.1473 

0.5142 

0.1820 

+26 

-44 

B.A.C.5 

H 

0.51 

4.5 

2  51.1 

11     7.8 

-  7  26.5 

-0.3450 

0.5146 

0.1823 

+17 

-56 

10  Ceti 

6 

0.43 

3.0 

0  40.4 

20  44.8 

+  1  54.2 

-0.9!KJ3 

0.5146 

0.1840 

-22 

-90 

14  Ceti 

6 

0.39 

2.9 

1     7.6 

14     1   32.9 

+  6  34.3 

+0.3893 

0.5146 

0.1845 

+59 

-14 

15  Ceti 

6i 

+0.37 

+  2.9 

-  1     7.6 

2  55.1 

+  7  54.0 

+0.6441 

0.5146 

+0.1845 

+81 

0 

26  Ceti 

6 

0.25 

1.3 

+  0  45.6 

16  43.7 

-  2  40.8 

+1.1050 

0.5153 

0.1842 

+90 

+30 

29  Ceti 

6i 

0.24 

1.0 

1  24.2 

18  57.6 

-  0  30.8 

+0.8048 

0.5157 

0.1841 

+90 

+  9 

33  Ceti 

6 

0.23 

0.8 

I  50.7 

20  20.3 

+  0  49.7 

+0.5692 

0.5159 

0.1839 

+74 

-  5I 

35  Ceti 

6i 

0.22 

0.7 

1  52.5 

21  23.4 

+  I  50.9 

+0.7293 

0.5160 

0.1837 

+90 

+  5 

/  Piscium 

5 

+0.20 

+  0.1 

+  3     1.1 

15    0  12.1 

+  4  34.8 

-0.0184 

0.5160 

+0.1831 

+34 

-36' 

V  Piscium 

4i 

O.il 

-  12 

4  54.9 

12  43.4 

-  7  15.4 

+0.1651 

0.5195 

0.1800 

+45 

-25 

64  Ceti 

H 

0.00 

3.0 

8    2.3 

1«    4  20.3 

+  7  54.2 

-0  5047 

0.5244 

0.1735 

+  8 

-66 

f  Ceti 

ih 

+0.01 

3.1 

8  18.9 

5  ll.O 

+  8  43.4 

-0.6601 

0.5248 

0.1 7:«) 

-  3 

-79 

f»Ceti 

44 

-0.06 

3.5 

7  57.1 

12  58.5 

-  7  42.9 

+  1.0680 

0.5283 

0.1687 

+90|+:w  1 

B.  A.C.830 

6 

-0.11 

-  4.6 

+10  15.4 

20  13.4 

-  0  41.0 

-0.2473 

0.5308 

+0.1637 

+21 

-47 

fi  Ceti  ' 

44 

0.12 

4.5 

9  38.1 

21  27.3 

+  0  30.7 

+0.6310 

0.5317 

0.1626 

+81 

+  3 

Lalande  5725 

6 

O.IH 

5.7 

12  45.1 

ly  8   8.1 

+10  51.8 

-1.0690 

0.5.370 

0.1.540 

-32 

-77 

/  Tauri 

4 

0.27 

6.1 

12  32.8 

20    6.3 

-  1  32.7 

+0.J»282 

0.5433 

0.1421 

+IK) 

+23 

48  Tauri 

6 

0.39 

7.2 

15     7.1 

18  17  17.3 

-  5    2.7 

+0.9018 

0.5555 

0.1164 

+90 

+25 

y  Tauri 

4 

-0.38 

-  7.4 

+15  21.1 

19    8.4 

-  3  15.4 

+0.8680 

0.5r.72 

+0.1139 

+90 

+23; 

(5>  Tauri 

4 

0.40 

7.8 

17  16.6 

20  33  0 

-  1  53.5 

-1.0380 

0.5580 

0.1121 

-29 

-73 , 

63  Tauri 

6 

0.40 

7.7 

16  30.6 

20  47.2 

-  1  39.7 

-0.1893 

0.5580 

O.lllH 

+25 

-37 

<J»  Tauri 

54 

0.40 

7.8 

17  10.8 

21     5.2 

-  1  22.4 

-0.8718 

0.5580 

o.ini 

-16 

-73! 

70  Tauri 

64 

0.41 

7.6 

15  40.8 

21   49.1 

-  0  40.0 

+0.8128 

0.5582 

0.1102 

+90 

+20' 

71  Tauri 

6 

-0.42 

-  7.5 

+15  21.5 

22    9.3 

-  0  20.5 

+1.1940 

0.5585 

+0.1094 

+90 

+51  i 

75  Tauri 

64 

0.42 

7.7 

16    6.3 

23    6.3 

+  0  34.6 

+0.5010 

0.5591 

0.1084 

+70 

+  2 

0«  Tauri 

4 

0.42 

7.6 

15  42.5 

23  10.2 

+  0  38.4 

+0.9324 

0.5591 

0.1084 

f90 

+28 

(9»  Tauri 

4 

0.42 

7.6 

15  37.0 

23  12.3 

+  0  40.4 

+  1.0340 

0.5594 

0.1085 

+90 

+35 

B.  AC.  1391 

^ 

0.42 

7.7 

15  56.6 

19    0    4.3 

+  1  30.6 

+0.7754 

0.559^ 

0.1070 

+90 

+18 

85  Tauri 

64 

-0.42 

-  7.G 

+15  36.4 

0  38.7 

+  2    3.8 

+1.1980 

0.5605 

+0.1063 

+90 

+52 

a  Tauri 

.1 

0.42 

7.7 

16  16.8 

2  30.7 

+  3  52.2 

+0.6738 

0.5618 

0.1034 

+90 

+12 

t  Tauri 

54 

0.46 

7.9 

18  38.7 

9  26.4 

+10  33.6 

-1.1720 

0.5656 

0.0924 

-44 

-71 

1         B.A.C.1526 

54 

0.48 

7.9 

16  58.4 

12    9.9 

.10  48.4 

+0.8647 

0.5665 

0.0881 

+90 

+25; 

m  Tauri 

54 

0.49 

8.0 

18  29.5 

NEW 

16  35.0 
MOON. 

-  6  32.6 

-0.3852 

0.5680 

+0.0805 

+14 

-45; 

t 
! 

C  Geminor.     var. 

4 

-0.55 

-  7.0 

+20  44.0 

21  18  26.2 

-  6  29.9 

-1.0360 

0.5860 

-0.0156 

-29 

-69| 

I  56  Geminorum 

54 

0.53 

6.7 

20  39.3 

29    1  52.2 

+  0  39.5 

-1.1280 

0.5878 

0.0312 

-38 

-691 

g  Geminorum 

54 

0.49 

6.4 

18  47.0 

11  57.3 

+10  21.9 

+0.3890 

0.5880 

0.0520 

+61 

+  2. 

3  Cancri 

6 

-0.45 

-6.3 

+17  36.9 

18    3.9 

-  7  45.2 

+1.2370 

0..5879 

-0.0644 

+90 

+61 

C>  Cancri 

_« 

-0.42 

^65 

►17  59.1 1        22  48.4 

-  3  11.3 

+0.5283   0.5874 

-0.0738  +73 

^ll 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

JUNE. 

Thb  Stab's 

At  Conjunction  in  R.  A. 

Limiting  ' 
ParaUeU-j 

Name. 

Mag. 

Bed'ns  from 
1887.0. 

Apparent 

Washiiurtoii 
Mean  Time. 

d    h    m 
33    3  26.8 

Hour  Angle 

Y 

xf 

y' 

N. 

8.  = 
-5§i 

Aa 

A8 

d^  Cancri 

6 

-0*39 

-5.6 

+18  4L6 

h     m 
+  1  16.7 

-0.5650 

0.5865 

-0.0828 

+  1 

d*  Cancri 

6 

0.38 

5.8 

17  25.0 

4  30.2 

+  2  17.7 

+0.6592 

0.5865 

0.0847 

+88 

+14' 

e  Cancri 

H 

0.37 

5.5 

18  28.4 

6  53.0 

+  4  355 

-0.6325 

0.5855 

0.0894 

-  1 

-65 

o>  Cancri 

H 

0.29 

5.3 

15  45.3 

17  39.8 

-  9     1.9 

+1.0800 

0.5844 

0.1092 

+90 

+39 

o>  Cancri 

6 

0J29 

5.3 

16    0.8 

17  47.7 

-  8  .54.4 

+0.8004 

0.5844 

0.1095 

+90 

+20 

7r>  Cancri 

6i 

-0.23 

-  5.0 

+15  26.9 

tl4    0    2.1 

-  2  53.9 

+0.6610 

0.5830 

-0.1205 

+86 

+10 

ir«  Cancri 

6 

0.22 

5.0 

15  24.5 

I  15.1 

-  1  43.5 

+0.5525 

0.5820 

0.1221 

+74 

+  3 

7  Leonis 

6i 

0.15 

4.7 

14  52.9 

10     1.4 

+  6  43.5 

-0.0441 

0.5794 

0.1364 

+33 

-30 

\lf  Leonis 

6 

o.n 

4.6 

14  32.1 

13  22.2 

+  9  57.0 

-0.1562 

0.5786 

0.1415 

+27 

-37 

'23  Leonis 

6i 

0.07 

4.6 

13  35.5 

16  30.2 

-11     1.9 

+0.3548 

0.5782 

0.1460 

+59 

-10 

V  Leonis 

H 

-0.04 

-  4.5 

+12  58.9 

18  35.6 

-  8    3.1 

+0.5170 

D.5768 

-0.1502 

+70 

-2 

a  Leonis 

li 

0.00 

4.3 

12  31.0 

23  58.9 

-  3  49.4 

+0.3170 

0.5758 

0.1. 'i64 

+56 

-13 

45  Leonis 

6 

+0.13 

4.4 

10  20.2 

M    8  20.1 

+  4  15.9 

+1.1810 

0.5731 

0.1667 

+90 

+43 

p  Leonis 

4 

0.14 

4.3 

9  53.2 

10  35J2 

+  6  26.2 

+1.2610 

0.5724 

0.1692 

+90 

+52 

I  Leonis 

5i 

0M\ 

3.5 

11     8.5 

17  45.9 

-10  38.3 

-1.2550 

0.5703 

0.1765 

-47 

-79 

X  Leonis 

4i 

+0.32 

-  4.1 

+  7  56.7 

26    0  44.2 

-  3  56.8 

+0.7313 

0.5688 

-0.1829 

+90 

+  8 

B.  AC.  3837 

6i 

0.36 

3.6 

8  40.6 

4  41.6 

-0    7.8 

-0.7432 

0.5682 

0.1862 

-  8 

-81 

a  Leonis 

4 

0.41 

4.0 

6  388 

7  51.4 

+  2  55.4 

+0.7230 

0.5674 

0.1888 

+90 

+  6 

b  Virginis 

6 

0.65 

3.5 

4  16.9 

ar    1    9.5 

-  4  22.5 

-0.2412 

0.5644 

0.1984 

+22 

-50 1 

10  Virginis 

61 

0.72 

3.8 

+  2  31.9 

5  31.0 

-  0  10.0 

+0.6627 

0.56.36 

0.1999 

+84 

^'1 

y  Virginis    muU. 
65  Virginis 

2h 

+0.92 

-  3.7 

-  0  49.9 

19  54.1 

-10  16.5 

+1.1680 

0.5630 

-0.2022 

+89 

+36 

6 

1.20 

3.1 

4  20.1 

28  14  33.6 

+  7  44.5 

+0.9594 

0.5641 

0.1996 

+86 

+20 

66  Virginis 

6 

1.21 

3.2 

4  34.5 

15    6.3 

+  8  16.1 

+1.0930 

0.5644 

0.1995 

+85 

+:«) 

80  Virginis 

6 

\M7 

2.8 

4  49.2 

20     1.2 

-10  59.2 

+0.3665 

0.5649 

0.1974 

+57 

-16 

88  Virginis 

64 

1.35 

2.7 

6  16.4 

29    1  42.9 

-  5  29.6 

+0.7213 

0.5650 

0.1946 

♦84 

+  4> 

94  Virginis 

64 

+1.48 

-2.5 

-  8  21.1 

9  41.8 

+  2  1.3.0 

+1.2940 

0.5661 

-0.1896 

+82 

+53 

^1  Libras 

6 

1.77 

1.2 

11  26.2 

30    6  49.8 

-  1  23.4 

+0.6067 

0  5711 

0.1707 

+71 

-  1 

f  9  Librae 

H 

1.77 

0.9 

10  57.2 

7  52.6 

-  0  22.9 

-0.0644 

0.5714 

0.1696 

+28 

-40 

17  Libras 

7 

1.77 

0.9 

10  41.9 

8  31.9 

+  0  1.5.0 

-0.4322 

0.5714 

0.1689 

+  8 

-64 

18  Librae 

64 

1.78 

-  0.8 

10  41.4 

8  48.7 

+  0  315 

-0.4881 

0.5715 

0.1685 

+  5 

-67 

B.A.C.5070 

6 

+1.91 

+  0.2 

-11  57.9 

19  37.3 

+10  56.6 

-0.9439 

0.5744 

-0.1565 

-25 

-90 

JULY. 

y  Libre 

44 

+2.00 

+  0.3 

-14  24.7 

1    0  35.9 

-  8  15.5 

+0.9685 

0.5760 

-0.1488 

+76 

+  9 

fj  Librae 

6 

+2.05 

+  0.5 

-15  18.8 

4  15.3 

-  4  44.0 

+1.1800 

0.5760 

-0.1434 

+75 

+39 

48  Libr« 

54 

2.09 

1.5 

13  57.2 

10  18.5 

+  1     6.0 

-1.0500 

0.5786 

0.1346 

-34 

-90 

49  Librs 

6 

2.13 

1.3 

16  12.0 

11   12.6 

+  1  58.2 

+1.1260 

0.5786 

0.1328 

+74 

+35 

^  Ophinchi 

44 

2.24 

2.9 

16  21.9 

9    0  14.3 

-  9  28.6 

-0.2975 

0.5812 

0.1114 

+  9 

-54 

24  Scorpii 

54 

2i28 

3.4 

17  31.2 

4  36.7 

-  5  15.9 

+0.4177 

0.5824 

0.1036 

+50 

-12 

29  Ophiuchi 

64 

+2.36 

+  4.4 

-18  43.0 

13    6.5 

+  2  55.2 

+0.8350 

0.5843 

-0.0881 

+71 

+13 

15  Sagittarii 

6 

2.48 

8.4 

20  45.5 

3  19  46.8 

+  8  27.2 

+1.1820 

0.5843 

0.0270 

+69 

+44 

16  Sagittorii 

64 

2.48 

8.4 

20  25.1 

19  47.3 

+  8  27.7 

+0.8264 

0.5843 

0.0270 

+70 

+13 

21   Sagittarii 

5 

2.49 

9.0 

20  35.9 

4    0    2.5 

-11  26.5 

+0.9200 

0.58:J5 

-0.0182 

+69 

+20 

2<)  Sagittarii 

'  54 

2.48 

10.3 

20  26.9 

10  19.0 

-  1  32.7 

+0.6858 

0..5812 

+0.0026 

+64 

+  4 

f  Sagittarii 

i  54 

+2.48 

+10.8 

-20  48.0 

13  34.2 

+  1  35.4 

+1.0730 

0.5805 

+0.0089 

*69 

+32 

Lalande  35497 

,  64 

2.46 

11.1 

19  24.2 

16    2.0 

+  3  57.8 

-0.3609 

0.5801 

0.0142 

-  4 

-59 

B.A.C.6r>36 

6 

2.46 

11.3 

19  27.8 

18  15.6 

+  6    6.6 

-0.2626 

0.5790 

0.0186 

+  3 

-52, 

d  Sagittarii 

5 

2.43 

11.6 

19    9.0 

22  16.6 

+  9  58.9 

-0.5035 

0.5778 

0.0265 

-10 

-7o; 

p«  Sagittarii 

64 

2.42 

11.7 

18  30.8 

5    0     5.7 

+11  43.9 

-1.1210 

0.5765 

0.0301 

-51 

-90 1 

B.A.C.C707 

<  64 

+2.41 

+12.4 

-19    5.9 

6  23.4 

-  6  11.8 

-OiWOO 

0.5746 

+0.0423 

+  4 

-53; 

B.  A.C.6710 

6 

2.40 

12.4 

18  28.8 

6  40.4 

-  5  55.4 

-0.9228 

0.5746 

0.0427 

-33 

-90 

/  Sagittarii 

5 

2.40 

12.9 

20     1.7 

10  42.3 

-  2    2.2 

+0.9014 

0.5729 

0.0499 

+70 

+18' 

57  Sagittarii 

6 

2.38 

13.0 

19  \9S 

13  16.1 

+  0  26.2 

+0.2951 

0.5724 

0.0550 

+.37 

-19 

a  Copricorni 

,    54 

2.32 

14.0 

19  28.0 

6    I   18.7 

+11  54.4 

+1.2380 

0.5658 

0.0767 

+71 

+52 

T  Capricorn  i 

5 

+2.29 

+14.1 

-18  34.7 

4  53.2 

-  8  29.5 

+0.5748 

0.5645 

+0.0822 

460 

-  3j 

p  Capricorni 

„H 

+2.28 

+U.1 

-18  10.9 

5  35.3 

-  7  48.7 

+0.2099 

0.5636 

+0.0830 1+351 -84  || 
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ELEMENTS  FOR  THE  PREDICTION  OP  O00DLTATION8. 

JULY. 

Ths  Stasis 

ParauSS. 

Name. 

ICag. 

Bed'naftvin 
1887.0. 

DeSSna^ 

Waahiofttxm 
Mean  Time. 

Hoar  Angle 

Y 

«' 

^ 

N. 

8. 

Aa 

£kh 

0  Capricorni 

V  Capricorni 

B.  AC.  7263 

29  Capriconri 

42  Capricorni 

6 

51 

6 

5i 

5i 

+2*29 
2.24 
2.17 
2.10 
2.01 

+14.2 
14.5 
14.7 
14.8 

14.8 

-iS  67!l 
18  32.0 

*  16  27.8 
15  -38.3 
14  32.8 

d    h    m 

6    6    2.5 

10  39.3 

18  46.3 

r    3  12.9 

15  31.0 

h    m 

-  7  22.4 

-  2  55.1 
+  4  55.5 
-10  54.7 
+  0  59.5 

+1.0690 
+1.0280 
-0.3937 
-0.3562 
-0.0144 

0.5635 
0.5607 
0.5565 
0.5533 
0.5453 

+0.0840 
0.0913 
0.1038 
0.1157 
0.1312 

+7f 
+71 
+  4 
+  7 
+27 

+3f 
+27 
-61 

-58 
-36 

44  Capricorni 

45  Capricorni 
ft  Capricorni 
e*  Aquarii 

42  Aquarii 

6 

64 

5 

5i 

6 

+2.00 
2.00 
1.96 
1.88 
1.86 

+14.9 
15.0 
14.9 
14.5 
14.7 

-14  54.8 
15  15.8 
14     4.8 

12  7.0 

13  23.4 

16  14.4 

16  41.5 

21  11.2 

8    5  44.3 

8  47.4 

+  1  41.6 
+  2    7.9 
+  6  29.0 

-  9  14.0 

-  6  16.5 

+0.4783 
+0.9168 
+0.2423 
-0.6770 
+1.1630 

0.5448 
0.5448 
0.5420 
0.5373 
0.5362 

+0.1319 
0.1325 
0.1376 
0.1467 
0.1495 

+58 
+75 
+43 
-7 

+77 

-  9 
+18 
-22 
-87 
+37 

a  Aquarii 
58  Aquarii 
70  Aquarii 

Lalande  44734 

A>  Aquarii 

5 
6 

+1.79 
1.78 
1.71 
1.69 
1.63 

+14.2 
14.2 
14.9 
13.8 
13.0 

-11   15.2 
11  28.8 
11     9.0 
10  39.4 

8  18.0 

15  44i) 

16  16.0 

9    0  48.8 
2  88.5 
9  24.0 

+  0  28i) 
+  0  58.3 
+  9  15.7 
+11  21.5 
-6  24.4 

-0.1057 
+0J2222 
+1.2280 
+1.0420 
-0.4755 

0.5326 
0.5323 
0.5292 
0.5276 
0.5249 

+0.1558 
0.1562 
0.1631 
0.1645 
0.1688 

+25 
+44 
+79 
+79 
+  7 

-42 
-23 
+44 
+26 
-66 

r  Aquarii 
24  PiBcium 
27  Piscium 
29  Pincium 

4  Ceti 

51 

5 
5 
6 

+1.57 
1.40 
1.39 
1.38 
1.35 

+12.9 

10.6 

10.5 

10.3 

9.9 

-  8  20.4 

3  46.8 

4  10.8 
3  39.2 
3  10.4 

15  29.3 
10  10  31.8 
13  36.0 
15  16.7 
18  26.4 

-  0  29.8 
-6    0.3 

-  3    1.4 

-  1  23.6 
+  1  40.8 

+0.6092 
-1'.0570 
-0.0626 
-0.3389 
-0.2947 

0.5228 
0.5178 
0.5170 
0.5165 
0.5156 

+0.1723 
0.1803 
0.1812 
0.1816 

0.1824 

+74 
-27 
+31 
+17 

+18 

-  2 
-90 
-40 
-56 
-53 

5  Ceti 

B.A.C.5 
10  Ceti 

14  Ceti 

15  Ceti 

6 

54 

6 

6 

6i 

+1.35 
1.35 
li28 
1.23 
1.21 

+  9.9 
9.7 
8.4 
8.3 
8.2 

-  3    4.5 
2  51.0 

0  40.4 

1  7.5 

-  I    75 

18  41.4 

18  58.0 

11    4  33.8 

9  21.3 

10  44.1 

+  1  55.3 
+  2  11.4 
+11  30.9 
-  7  49.6 
-6  29.2 

-0.3574 
-0.5563 
-1.2050 
+0.1771 
+0.4336 

0.5156 
0.5156 
0.5146 
0.5142 
0.5142 

+0.1824 
0.1824 
0.1842 
0.1845 
0.1847 

+16 
+  5 
-40 
+46 
+63 

-57 
-72 
-90 
-26 
-12 

26  Ceti 
29  Ceti 
33  Ceti 
35  Ceti 
/  Piicium 

6 

64 

6 

64 
5 

+1.09 
\SSl 
1.07 
1.06 
1.02 

+  6.8 
6.5 
6.2 
6.2 
5.5 

+  0  45.7 
1  24.3 
1  50.8 
1  52.6 
3     \St 

13    0  34.1 
2  48.6 

4  11.8 

5  15.2 
8    4.3 

+  6  57.4 
+  9    8.0 
+  10  28.9 
+11  30.5 
-  9  45.3 

+0.8987 
+0.5967 
+0.3628 
+0.5249 
-0.2228 

0.5142 
0.5140 
0.5140 
0.5140 
0.5146 

+0.1842 
0.1837 
0.1834 
0.1834 
0.1829 

+90 
+76 
+58 
+70 
+23 

+16 

-  3 
-16 

-  7 

-48 

V  Piscium 
64  CeU 
e'  Ceti 
f»Ceti 

B.A.C.830 

44 
54 
44 
44 
6 

+0.93 
0.82 
0.82 
0.73 
0.68 

+  3.9 

1.6 

1.6 

+  13 

-0.1 

+  4  55.0 
8    2.4 
8  19.0 
7  57.2 
10  15.5 

20  40.0 

13  12  24.8 
J  3  15.9 

21  7.9 

14  4  27.2 

+  2  29.0 
-  6  13.5 
-5  23.8 
+  2  14J12 
+  9  20.5 

-0.0312 
-0.6905 
-0.8463 
+0.8941 
-0.4198 

0.5170 
0.5210 
0.5211 
0.5241 
0.5277 

+0.1797 
0.1729 
0.1726 
0.1683 
0.1633 

+34 
-  3 
-12 
+90 
+12 

-36 
-81 
-82 

+18 
-58 

H  Ceti 

Lalande  5725 
/  Tauri 
48  Tauri 
y  Tauri 

J' 

4 
6 
4 

+0.66 
0.58 
0.47 
0.29 
0.27 

0.0 
1.7 
2.5 
4.4 
4.5 

+  9  38.2 
12  45.2 
12  32.9 
15    7.1 
15  21.1 

5  42.0 
16  29.6 

15  4  :».2 

16  1  58.0 
3  49.9 

+10  13J2 
-  2  58.9 
+  8  44.3 
+  5  25.9 
+  7  14.1 

+0.4627 
-1.2280 
+0.7870 
+0.8000 
+0.7554 

0.5277 
0.5328 
0.5388 
0.5526 
0.5546 

+0.1624 
0.1537 
0.1422 
0.1181 
0.1145 

+65 
-45 
+90 
+90 
+90 

-  8 
-77 
+14 
+18 
+16 

<Ji  Tauri 

63  Tauri 

d*  Tauri 

70  Tauri 

71  Tauri 

4 

6 
54 
64 
6 

+0.26 
Oi25 
0iS6 
QUA 
0.23 

-  5.1 
5.0 
5.1 

4.8 
4.8 

+17  16.6 

16  30.6 

17  10.8 
15  40.8 
15  21.5 

5  15.2 
5  29.5 

5  47.7 

6  31.7 
6  52.2 

+  8  36.5 
+  8  50.4 
+  9    8.0 
+  9  50.5 
+10  10.4 

-1.1450 
-0.2982 
-0.9804 
+0.7070 
+1.0890 

0.5.546 
0.5546 
0.5546 
0.5556 
0.5556 

+0.1125 
0.1123 
0.1118 
0.1109 
0.1104 

-38 
+18 
-23 
+90 
+90 

-73 
-43 
-73 
+13 

+40 

75  Tauri 

^  Tauri 

^  Tauri 
80  Tauri    . 
B.A.C.  1391 

64 

4 

4 

64 

5 

+0.23 
0.23 
0.23 
0.22 
0.22 

-5.0 
4.9 
4.9 
4.9 
5.0 

+16    6.3 
15  42.5 
15  37.0 
15  23ii 
15  56.7 

•      7  49.7 
7  53.4 

7  56.0 

8  37.2 
8  48.0 

+11    5.9 
+11     9.5 
+11  12.0 
+11  51.9 
-11  57.7 

+0.3958 
+0.8271 
+0.9288 
+1.2470 
+0.6702 

0.5556 
0.5556 
0.5.559 
0.5565 
0.5567 

+0.1089 
0.1089 
0.1087 
0.1079 
0.1075 

+61 
+90 
+90 
+90 

+88 

-  4 

+21 

+28 
+58 
+11 

81  Tauri 
85  Tauri 

a  Tauri 

i  Tauri 
B.A.C.  1526 

64 
64 

I 
r»4 

54 

+0.22 
OiJl 
0iJ2 
0.15 
0.11 

-4.9 
5.0 
5.3 
6.1 
5.9 

+15  26.6 

15  36.4 

16  16.8 
18  38.7 
16  58.4 

8  51.1 

9  24.4 
11   15.3 
18  13.3 
20  57.4 

-11  54.7 
-11  22.5 

-  9  35.3 

-  2  51.6 

-  0  13.0 

+1.2120 
+1.0980 
+0.5712 
-1.2610 
+0.7663 

0.5567 
0.5576 
0.5576 
0.5619 
0.5635 

+0.1075 
0.1067 
0.1041 
0.0935 
0.0891 

+90 
+90 
+76 
-56 
+90 

+53 
+41 
+  6 
-71 
+19 

'  m  Tauri 
115  Tauri 

54 
6 

+0.09 
+0.02 

-6.3 
-  6.5 

+18  29.5 
+17  51.8 

ly    1  23.3 
10    7.0 

+  4    3.6 
-11  31.1 

-0.4666 
+0.8455 

0.5669 
0.5716 

+0.0817 
+0.0668 

+  9 
+90 

-51 
+27 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

Thb  Stas'6 

At  CoHJUKcnoif  ni  B.  A 

Limitfaif; 
ParaUela. 

Nftme. 

Mag. 

Red»ns  from 
1887.0. 

Apparent 
De^ination. 

Washinsrton 
Mean  Time. 

Hour  Angle 
H 

T 

xf 

y' 

N. 

1 

^s.i 

Aa 

A8 

119  Tauri 
\V20  Tauri 
127  Tauri 
X^  Orionis 
X*  Orionis 

5 

6 

6i 

44 

6 

+0*01 

+0.01 

-0.03 

0.06 

0.06 

-ei:6 

6.6 
6.8 
6.9 
6.8 

+18°  30.4 
18  27.4 

18  55.3 
20  15.2 

19  43.5 

d     h    m 
ir  12  18.1 
12  52.5 
16  55.1 

21  50.1 

22  4.4 

h    m 

-  9  24.6 

-  8  51.4 

-  4  57.5 

-  0  13.2 
+  0    0.6 

+0.3088 
+0.3966 
+0.1418 
-I.0I20 
-0.4475 

0.5724 
0.5731 
0.5755 
0.5785 
0.5788 

+0.0628 
0.0617 
0.0543 
0.0449 
0.0446 

+55° 
+61 
+44 
-27 
+10 

-1 
+  1 
-12 
-70  1 
-47 

A:3  Orionis 

;^^  Orionis 
68  Orionis 
71  Orionis 
16  Geminorum 

6 
5 
6 
6 
H 

-0.08 
0.08 
0.11 
0.11 
0.15 

-6.9 
7.0 
6.9 
6.9 
7.0 

+19  41.4 

20    8.3 
19  48.8 

19  11.5 

20  33.7 

18    1  42.1 
1  53.4 

5  19.9 

6  32.6 
12    1.0 

+  3  30.4 
+  3  41.4 
+  7    0.3 
+  8  10.3 
-10  33.4 

-0.2595 
-0.7213 
-0.2661 
+0.4192 
-0.8839 

0  5798 
0.5801 
0.5815 
0.5825 
0.5845 

+0.0374 
0.0371 
0.0303 
0.0276 
0.0168 

+21 
-6 
+20 
+63 
-17 

-33 
-70, 
-33 
+  5 
-69 

V  Geminorum 
^  Geminor.     var. 

4i 
4 

-0.15 
0.23 

-  7.0 
6.9 

+20  16.9 
20  44.0 

NEW 

12  26.9 
10    3     1.9 

MOON. 

-10    8.5 
+  3  53.7 

-0.5876 
-1.0400 

0.5848 
0.5902 

+0.0160 
-0.0144 

+  2 

-29 

-56 
-69 

}(f  Leonis 

6 

0.18 

3.9 

14  32.1 

91  20  36.4 

-  5     1.2 

-0.0753 

0.5856 

0.1420 

+31 

-33 

23  Leonis 

V  Leonis 

a  Leonis 

34  Leonis 

45  Leonis 

6i 
6 

-0.16 
0.13 
0.11 
0.10 

-0.02 

-  3.8 
3.7 
3.5 
3.2 
3.4 

+13  35.5 
12  58.9 

12  31.0 

13  54.6 
10  20.2 

23  39.6 

il9    2  40.2 

6  56.5 

8  17.3 

15    4.9 

-2    4.7 

+  0  49.1 
+  4  55.8 
+  6  13.6 
-11   14.8 

+0.4319 
+0.5964 
+0.4037 
-1.2100 
+1.2665 

0.5852 
0.5845 
0.5840 
0.5838 
0.5811 

-0.1465 
0.1513 
0.1575 
0.1591 
0.1680 

+63 
+77 
+61 
-43 

+90 

;f 

-  8 
-76 
+53 

i     I  Leonis 
X  Leonis 

B.  AC.  3837 
(7  Leonis 
6  Virginis 

54 
44 

64 

4 

6 

+0.03 
0.11 
0.14 
0.18 
0.38 

-  2.7 
2.7 
2.3 
2.5 

2.0 

+11     8.6 

7  56.8 

8  40.7 
6  38.9 
4  17.0 

as    0  16.2 

7     4.3 

10  56.1 

14     1.6 

fU    6  57.9 

-  2  22.5 
+  4  10.8 
+  7  54.2 
+10  53.1 
+  3  13.3 

-1.1360 
+0.8362 
-0.6205 
+0.8312 
-0.1120 

0.5789 
0.5767 
0.5757 
0.5746 
0.5703 

-0.1783 
0.1849 
0.1881 
0.1906 
0.1999 

-34 

+90 
+  2 
+90 
+29 

-79 
+14 
-75; 
+13 

10  Virginis 
y  Virginis    mult. 
6o  Virginis 
66  Virginis 
80  Virginis 

64 

24 

6 

6 

6 

+0.43 
0.62 
0.90 
0.90 
0.97 

-  2.1 
1.9 
1.5 

•    1.5 
1.2 

+  2  32.0 

-  0  49.8 

4  20.0 

4  34.4 

4  49.2 

11  14.9 
25    1  25.0 

19  54.0 

20  26.4 
«•    1  19.8 

+  7  21.3 

-  2  58.2 

-  9    7.8 

-  8  36.5 

-  3  53.2 

+0.7859 
+1.2930 
+1.0890 
+  L2220 
+0.4982 

0.5689 
0.5662 
0.5656 
0.5654 
0.5650 

-0.2013 
0.2034 
0.2001 
0.2000 
0.1960 

+90 
+89 
+86 
+85 
+67 

+  8 
+51 
+29 
+42 

-  8 

88  Virginis 
^t  Libre 
P  Libre 

17  Libre 

18  Libre 

64 

6 

54 

7 

64 

+1.03 
1.48 
1.49 
1.50 
1.50 

-  1.2 

-  0.2 
+  0.2 

0.4 
0.5 

-  6  16.4 
11  26.2 
10  57.2 
10  41.9 
10  41.4 

7    0.9 

a?  12  14.6 

13  17.9 

13  57.6 

14  14.6 

+  1  36.0 
+  5  48.7 
+  6  49.8 
+  7  28.0 
+  7  43.8 

+0.a533 
+0.7297 
+0.0578 
-0.3147 
-0.3691 

0.5653 
0.5682 
0.5602 
0.5682 
0.5682 

-0.1948 
0.1706 
0.1694 
0.1684 
0.1681 

+84 
+79 
+35 
+14 
+12 

+12 
+  5 
-32 
-55 

-58 

B.A.C.5070 
y  Libre 
7  Libre 

48  Libre 

49  Libre 

6 

44 

6 

+1.66 
1.75 
1.80 
1.85 
1.90 

+  1.2 
1.0 
1.2 
2.3 
1.8 

-11  57.9 

14  24.7 

15  18.8 
13  57.2 

16  12.0 

as    1  10.6 

6  13.1 

9  55.7 

16    4.7 

16  59.9 

-  5  42.6 

-  0  50.8 
+  2  43.9 
+  8  39.6 
+  9  32.9 

-0.8379 
+0.9059 
+1.2940 
-0.9552 
+1.2350 

0.5701 
0.5711 
0.5722 
0.5731 
0.5731 

-0.1550 
0.1484 
0.1430 

-0.1342 
0.1325 

-17 

+76 
+75 
-27 

+74 

-90 
+17 
+59 
-90 
+48 

^  Ophiuchi 
24  Scorpii 
29  Ophiuchi 

15  Sagittarii 

16  Sagittarii 

64 

6 

64 

+2.06 
2.12 
2J22 
2.52 
2.52 

+  3.5 
3.9 
4.7 
8.3 

8.4 

-16  21.8 

17  31.2 

18  43.0 
20  45.5 
20  25.1 

a9    6  15.2 
10  42.6 
19  22.4 

SI     2  39.0 
2  39.5 

-  1  40.3 
+  2  37.5 
+10  58.5 

-  6  53.0 

-  6  52.5 

-0.2120 
+0.5069 
+0.9204 
+1.2400 
+0.8829 

0.5757 
0.5758 
0.5768 
0.5775 
0.5775 

-0.1113 
0.1033 
0.0883 
0.0278 
0.0276 

+14 
+56 
+71 
+69 
+70 

-48 
-  7 
+19 
+55 
+18 

21  Sagittarii 
21»  Sagittarii 
^i  Sagittarii 
Lalande  35497 

5 
54 
54 
64 

+2  54 
2.59 
2.62 

+2.60 

+  9.0 
10.3 
10.7 

+11.2 

-20  35.9 
20  26.9 
20  48.0 

-19  24.2 

15  59.5 
17  27.2 
20  45.3 
23  156 

-  2  41.9 
+  7  23.1 
+10  34J2 
-11     0.9 

+0.9718 
+0.7271 
+1.1130 
-0.3352 

0.5773 
0.5771 
0.5771 
0.5771 

-0.0193 

+0.0016 

0.0081 

+0.0128 

469 
+69 
469 
-  3 

+24 
♦  7 
+36 
-57 

AUGUST. 



B.A.C.6536 
d  Sagittarii 
p*  Sagittarii 

6 
6 

64 

+2.61 
2.62 
2.62 

+11.4 
12.0 
12.3 

-19  27.8 
19    9.0 
18  30.8 

1    1  31.3 
5  35.9 
7  26.6 

-  8  50.0 

-  4  54JJ 

-  3    7.5 

-0iW81 
-0.4842 
-1.1080 

0.6741 
05733 
0.5733 

+0.0175 
0.0255 
0.0288 

+  4 
-  9 
-60 

-50 

-69 
-90 

B.A.C.6707 
B.A.C.6710 

64 
6 

+2.63 
+2.63 

+12.9 
+J_3.0 

-19    5.9 

-18  28.8 

13  49.6 

14  6.9 

+  3    2.1 

+  3  18.7 

-0.2677 
-0.9^ 

jO.5714 
0.5711 

+0.0408 
+0.0416 

-33 

-62 
-90 

OCOULTATIONS,   1887. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

AUGUST. 

Thb  STAB'8 

At  OoHJUxonoH  ur  B.  A. 

Limitinff 
PanUela. 

Name. 

Mag. 

Bed'ns  from 
1887.0. 

Apparent 
Deollnation 

Washington 
MeanTTme. 

Hoar  Angle 
H 

r 

xf 

y' 

N. 

8. 

Aa 

Ai 

/  Sagittarii 

5 

♦2*65 

♦13!3 

-20**    17 

d     h    m 
1  18  11.9 

h    m 
+  7  15.1 

+0.9202 

0.5702 

+0.0489 

+7(f 

+18 

57  Sagittarii 

6 

2.64 

13.6 

19  19.6 

20  47.4 

+  9  45.2 

+0.3038 

0.5688 

0.05:)6 

+37 

-18 

a  Capricorni 

H 

2.64 

14.7 

19  28.0 

9    8  57.4 

-  2  29.2 

+1.2435 

0.56:J9 

0.0758 

+71 

+53 

ir  Capricorni 

5 

2.62 

15.0 

18  34.6 

12  33.8 

+  0  58.9  +0.5715*0.5620 

0.0807 

+54 

-  3 

p  Capricorni 

H 

2.62 

15.1 

18  10.8 

13  16.3 

+  I  40.0  +0.2036  ^  0.5620  \    0.0820 

+34 

-24 

0  Capricorni 

6 

♦2.63 

♦15.1 

-18  57.0 

13  43.7 

+  2    6.5 

+1.0670  0.5620 

+0.0831 

+71 

+31 

V  Capricorni 

H 

2.61 

15.6 

18  31.9 

18  22.6 

+  6  36.0 

+1.0230   0.5603 

0.0902 

+71 

+27 

B.A.C.7263 

6 

2.58 

16.1 

16  27.7 

3    2  32.5    -  9  30.5 

-0.4137   0.5567 

0.1030 

+  3 

-62 

29  Capricorni 

H 

2.56 

16.5 

15  38.2 

11     l.l 

-  1   18.8 

-0.3820 ;  0.5524 

0.1150 

+  6 

-60 

42  Capricorni 

51 

2.50 

17.0 

14  32.7 

'  23  20.8 

+10  37.3 

-0.0488 1  0.5458 

0.1305 

+25 

-39 

44  Capricorni 

6 

+2.50 

+17.1 

-14  54.7 

4    0    4.3 

+11   19.2 

+0.4430   0.5453 

+0.1314 

+55 

-11 

45  Capricorni 

e>i 

2.49 

17.1 

15  15.7 

0  31.4 

+11  45.5 

+0.8825   0.5448 

0.1320 

+75 

+15 

/i  Capricorni 

5 

2.47 

17.1 

14     4.7 

5     1.1 

-  7  53.4 

+0.2046   0.5429 

0.1373 

+40 

-24 

«<Aquarii 

54 

2.43 

17.1 

12    6.9 

13  33^ 

+  0  23.3 

-0.7218   0.5390 

0.1464 

-10 

-90 

42  Aquarii 

6 

2.41 

17.4 

13  23.3 

16  36.8 

+  3  20.6  +1.1160,0.5374 

0.1491 

+77 

+33 

a  Aquarii 

5 

♦2.36 

+17.2 

-11   15.1 

23  33.3 

+10    4.3 

-0.1551    0.5347 

+0.1559 

+23 

-45 

58  Aqaarii 

61 

2.:^ 

17.1 

11  28.7 

5    0    4.4 

+10  34.5 

+0.1734   0.5344 

0.1564 

+41 

-26 

70  Aquarii 

Lalande  44734 

6 

2.32 

17.1 

11     8.9 

8  35.7 

-  5    9.8 

+1.1740   0.5307 

0.1631 

+79 

+38 

61 

2.31 

17.1 

10  39.3 

10  45.1 

-  3    4.2 

+0  9854   0.5296 

0.1645 

+79 

+22 

h^  Aquarii 

51 

2JJ6 

16.5 

8  17.9 

17    9.3 

+  3    8.6 

-0.5346  0.5268 

1 

0.1688 

+  4 

-71 

X  Aquarii 

51 

♦2.23 

+16.4 

-  8  20.3 

23  13.1 

+  8     1.7 

+0.5450 , 0.5249 

+0.1725 

+69 

-6 

34  Piscium 

61 

2.11 

15.0 

3  46.8 

6  18  11.6 

+  3  27.2 

-1.1290  0.5196 

0.1805 

-33 

-90 

27  Piscium 

5 

2.10 

14.8 

4  10.8 

21    15.3    +6  25.6 

-0.1308  0.5186 

0.1815 

+27 

-43 

29  Piscium 

5 

2.09 

14.6 

3  39.2 

22  55.7    +  8    3.2 

-0.4089   0.5180 

0.1818 

+13 

-61 

4  Ced 

6 

2.06 

14.3 

3  10.4 

y    2    4.8    +11     6.9 

-0.3647   0.5176 

01825 

+16 

-58 

5  Ceti 

6 

♦2.06 

♦14.3 

-  3    4.5 

2  19.9,  +11   12.7 

-0.4273  0.5176 

+0.1825 

+12 

-62 

B.A.C.5 

51 

2.06 

14.3 

2  51.0 

2  :M>.3    +11  37.5 

-0.6292 '0.5176 

0.1830 

+  1 

-80 

14  Ceti 

6 

1.96 

13.0 

1     7.4 

16  58.8    +  I  35.5 

+0.1033   0.5148 

0.1845 

+41 

-30 

15  CeU 

61 

1.96 

12.8 

-  1     7.4 

18  21.2;  +  2  55.5 

+0.3562  1  0.5146 

0.1845 

+57 

-16 

26  CeU 

6 

1.86 

11.4 

+  0  45.8 

8    8  11.5 

-  7  37.6 

+0.8208   0.5146 

0.1843 

+90 

+10 

29  Ceti 

61 

♦1.85 

♦111 

+  I  24.4 

10  26.4 

-  5  26.5 

+0.5213   0.5148 

+0.1840 

+70 

-  8 

33  Ceti 

6 

1.84 

10.9 

1  50.9 

11  49.5 

-  4    5.6 

+0.2847   0.5148 

0.1838 

+53 

-20 

35  Ceti 

61 

1.83 

10.8 

1  52.7 

12  53.1 

-  3    3.8 

+0.4474,0.5148 

0.1836 

+64 

-11 

/  Piscium 

5 

1.82 

10.3 

3     1.3 

15  42.8 

-  0  18.2 

-0  3032   0.5150 

0.1830 

+19 

-53 

V  Piscium 

41 

1.74 

8.7 

4  55.0 

9    4  22.0 

+11  58.6 

-0.1089   0.5158 

0.1794 

+29 

-41 

64  Ceti 

51 

♦1.64 

+  6.5 

+  8    2.5 

20  13.4 

+  3  22.9 

-0.7698    0.5190 

+0.1726 

-  7 

-82 

f»Ceti 

41 

1.63 

6.3 

8  19.1 

21     5.0 

+  4  12.9 

-0.9262   0.5195 

0.1722 

-17 

-82 

f»Ceti 

41 

1.55 

5.8 

7  57.3 

10    5    2.0:  +11  56.1 

+0.8218,0.5214 

0.1675 

+90 

+13 

B.A.C.830 

6 

1.50 

4.3 

10  15.6 

12  26.2 

-  4  52.7 

-0.4955   0.5243 

0.1625 

+  8 

-64 

fi  Ceti 

41 

1.48 

4.4 

9  38.3 

13  42.0 

-  3  39.1 

+0.3946  j  0.5248 

0.1617 

+60 

-11 

/  Tauri 

4 

♦1.28 

+  1.4 

+12  32.9 

11  12  55.0 

-  5    8.0 

+0.7292 1  0.5344 

+0.1413 

+90 

+11 

48  Tauri 

6 

1.08 

-  1.2 

15    7.2 

19  10  39.8 

-  8    4.5 

+0.7406 

0.5467 

0.1164 

+90 

+15 

y  Tauri  ^ 

4 

1.08 

1.5 

15  21.2 

12  33.8 

-  6  14.1 

+9.7050 

0.5476 

0.1135 

+J)0 

+13 

d»  Tauri 

4 

1.07 

2.3 

17  16.7 

14    0.7 

-  4  50.1 

-1.2110 

0.5487 

0.1117 

-45 

-73 

63  Tauri 

6 

1.05 

2.1 

16  30.7 

14  15.2 

-  4  36.0 

-0.3562   0.5489 

0.1113 

+16 

-47 

d«  Tauri 

51 

♦1.06 

-  2.3 

+17  10.9 

14  33.5 

-  4  18.4 

-1.0450 

0.5492 

+0.1110 

-28 

-73 

70  Tauri 

61 

1.04 

1.9 

15  40.9 

15  18.4 

-  3  35.0 

+0.6564 

0.5496 

0.1101 

+86 

+10 

71  Tauri 

6 

1.03 

1.8 

15  21.6 

15  39.2 

-  3  14.8 

+1.0400   0.5496 

0.1093 

+90 

+35 

75  Tauri 

61 

1.03 

2.1 

16    6.4 

16  37.7 

-  2  18.1 

+0.3430 

0.5500 

0.1081 

+57 

-  8 

e*  Tauri 

4 

1.02 

1.9 

15  42.6 

16  41.7 

-  2  14.4 

+0.7773 

0.5500 

0.1081 

+90 

+18 

«« Tauri 

4 

♦1.02 

-  1.9 

+15  37.1 

16  44.3 

-  2  11.8 

+0.8796 

0.5500 

+0.1079 

+90 

+23 

80  Tauri 

61 

1.01 

2.0 

15  23.3 

17  26.2 

-  1  31.3 

+1.2050 

0.5508 

0.1069 

+90 

+53 

B.A.C.I391 

5 

I.OI 

2.1 

15  56.8 

17  37.1 

-  1  20.8 

+0.6230 

0.5509 

0.1067 

+82 

+  8 

81  Tauri 

61 

1.01 

1.9 

15  26.7 

17  40.3 

-  1   17.6 

+1.1670 

0.5509 

01067 

+90 

+48 

85  Tauri 

61 

1.01 

2.0 

15  36.5 

18  14.3 

-  0  44.8 

+1.0520 

0.5512 

0.1061 

+90 

+37 

a  Tauri 

1 

♦1.00 

-2.4 

+16  16.9 

20    7.1 

+  1     4.4 

+0.5234 

0.5517 

+0.1033 

+71 

+  4 

B.A.C.I526 

_^4 

♦0.89 

-  3.3 

+16  58.4 

13    5  59.7 

+10  37.2 

+0.7254 

0.5577 

+0.08831+90 

+17 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

AUGUST. 

Thx  Stas'6 

At  COKJUNcnoM  m  B.  A. 

T.im  1  twi  If 

ParaUefi. 

Name. 

Mag. 

Bed*zi8from 
1887.0. 

i^TX. 

Washington 
MeanT&ne. 

Honr  Angle 
M 

r 

«' 

V' 

N. 

S. 

Aa 

Ai 

m  Tauri 

5i 

+0*85 

-i'A 

+lb  29.5 

d     h    m 
13  10  30.2 

h    m 
-  9     1.6 

-0.5159 

0.5611 

+0.0813 

+  6' 

-51 

115  Tauri 

6 

0.74 

4.5 

17  51.8 

19  22.7 

-  0  27.4 

+0.8106 

0.5663 

0.0665 

+90 

+24 

119  Tauri 

5 

0.72 

4.b 

18  30.4 

21  35.8 

+  1  41.0 

+0.2739 

0.5676 

0.0627 

+52 

-  6 

120  Tauri 

6 

0.71 

4.9 

18  27.4 

22  10.b 

+  2  14.b 

+0.3605 

0.56b4 

0.0615 

+59 

-  ] 

127  Tauri 

6i 

0.68 

5.1 

lb  55.3 

14    2  17.2 

+  6  12.6 

+0.1039 

0.5699 

0.0547 

+42 

-15 

;f'  Orionis 

4i 

+0.65 

-  5.8 

+20  15.2 

7  16.6 

+11     1.3 

-1.0510 

0.5724 

+0.0451 

-30 

-70 

;f«  Orionis 

6 

0.64 

5.7 

19  43.5 

7  31iJ 

+11   15.5 

-0.4860 

0.572b 

0.0444 

+  8 

-49 

;t3  0rioniB 

6 

0.5b 

5.b 

19  41.4 

11  ll.b 

-  9  11.9 

-0.2959 

0.5750 

0.0376 

+19 

-36 

;^  Orionis 

5 

0.59 

5.9 

20    b.3 

11  23.3 

-  9    0.b 

-0  7958 

0.5753 

0.0369 

-11 

-70 

6b  Orionis 

6 

0.55 

6.0 

19  4b.8 

14  52.6 

-  5  39.0 

-0.3007 

0.5775 

0.0306 

+18 

-35 

71  Orionis 

6 

+0.54 

-  5.9 

+19  11.5 

16    6.2 

-  4  28.2 

+0.3b75 

0.5775 

+0.0279 

+61 

+  4 

16  GemiDorum 

H 

0.4b 

6.5 

20  33.7 

21  3b.5 

+  0  52.1 

-0.9183 

0.5801 

0.0170 

-20 

-69 

V  Geminorum 

4i 

0.47 

6.4 

20  16.9 

22    4.6 

+  1   17.9 

-0.6191 

0.5805 

+0.0161 

0 

-58 

C  Geminor.     var. 

4 

0.33 

6.6 

20  44.0 

15  12  47.2 

-  H  32.1 

-1.0620 

0.5b71 

-0.0139 

-31 

-69 

56  Geminorum 

5i 

0.25 

6.b 

20  39.3 

20  10.1 

-  1  25.9 

-1.1370 

0.5b93 

0.0295 

-39 

-69 

61  Geminorum 

6 

+0.23 

-  6.7 

+20  28.8 

22  13.3 

+  0  32.6 

-1.0210 

0.5b97 

-0.0339 

-28 

-70 

g  Geminorum 
3  Cancri 

54 

0.16 

6.3 

18  47.0 

16    6    7.1 

+  b    7.6 

+0.3850 

0.5916 

0.0505 

46O 

+  2 

6 

0.13 

6.0 

17  36.9 

12    7.0 

-10    6.2 

+15340 

0.5928 

0.0631 

+90 

♦61 

C  Cancri 

44 

0.10 

5.9 

17  59.1 

16  45,3 

-  5  3b.6 

+0.5424 

0.5938 

0.0730 

+73 

+  8 

d » Cancri 

6 

0.06 

5.9 

lb  41.6 

21  I6.b 

-  1   17.5 

-0.5286 

0.5938 

0.0818 

+  6 

-66 

d*  Cancri 

6 

+0.06 

-  5.7 

+17  25.0 

22  lb.7 

-  0  18.0 

+0.6773 

0.5940 

-0.0842 

+90 

+15 

0  Cancri 

54 

0.05 

5.8 

lb  2b.4 

ir    0  37.6 

+  1  55.6 

-0.5902 

0.5940 

0.0887 

+  2 

-61 

MXRCURT 

lb    9.1 

3  47.0 

+  4  57.7 

-0.5592 

0.5504 

0.0954 

+  4 

-60 

6  Cancri 

4 

0.02 

5.b 

lb  34.0 

5  56.1 

+  7     l.b 

-1.1  b30 

0.5940 

0.0995 

-43 

-71 

0*  Cancri 

54 

0.01 

6ii 

15  45.3 
NEW 

11     4.4 
MOON, 

+11  5b3 

+1.1110 

0.5942 

0.1095 

+90 

+43 

X  Leonis 

44 

+0.04 

-  2.3 

+  7  56.b 

19  15  4l.b 

-  9  23.9 

+0.b331 

0.5849 

-0.1873 

+90 

+14 

a  Leonis 

4 

O.Ob 

1.9 

6  3b.9 

22  27.5 

-  2  53.2 

+0.8299 

0.5835 

0.1934 

+90 

+14 

b  Virginis 

6 

0.20 

1.1 

4  17.0 

20  14  54.0 

-11     2.9 

-0.0973 

0.5799 

0.2032 

+30 

-40 

10  Virginis 

64 

+0.24 

-  J.O 

+  2  32.0 

19     3.1 

-  7    2.b 

+0.7870 

0.5788 

-0.2048 

+90 

+  8' 

y  Virginia    mulL 
65  Virginis 

24 

0.37 

0.7 

-  0  49.b 

ai    b  47.5 

+  6  lib 

+I.2b70 

0.5761 

0.2068 

+89 

+50: 

6 

0.57 

0.1 

4  20.0 

2^2    2  44.0 

-  0  30.3 

+I.0b60 

0.5742 

0.2033 

+86 

+29 

66  Virginis 

6 

0.5b 

-  0.1 

4  34.4 

3  15.5 

+  0    0.1 

+1.2190 

0.5741 

0.2032 

+85 

+41 

bO  Virginis 

6 

0.63 

+  0.2 

4  49.2 

b    0.9 

+  4  35.3 

+0.5017 

0.5735 

0.2006 

♦67 

-  b 

8b  Virginis 

64 

+0.70 

+  0.1 

-  6  16.4 

13  32.7 

+  9  55.3 

+0.8551 

0.5735 

-0.1978 

+84 

+12 

f'Librs 

6 

1.09 

1.4 

11  26J2 

«3  lb    7.7 

-10  30.9 

f0.7304 

0.5725 

0.1719 

+79 

+  5 

^«  Libra 

54 

1.10 

1.6 

10  57.2 

19     9.b 

-  9  31.1 

+0.065b 

0.5733 

O.I  70b 

+35 

-32 

17  Libre 

7 

1.10 

1.7 

10  41.9 

19  4b.b 

-  b  i>3.4 

-0.3035 

0.5733 

0.1702 

+15 

-54  ; 

lb  Libr*b 

64 

1.14 

1.7 

10  41.4 

20    5.5 

-  b  37.3 

-0.3591 

0.5733 

0.1696 

+12 

-5b| 

B.A.C.5070 

6 

+1.26 

+  2.4 

-11  57.9 

94    6  51.3 

+  1  45.4 

-0.8237 

0.5737 

-0.1561 

-16 

-90 

y  Librie 

44 

1.35 

2.1 

14  24.7 

11  50.3 

+  6  33.7 

+0.9049 

0.573b 

0.14b9 

+76 

+17 

Tj  Libre 

6 

1.40 

2.3 

15  lb.8 

15  30.4 

+10    5.b 

+1.2910 

0.5745 

0.1437 

+75 

+58 

4b  Libre 

54 

1.46 

3.3 

13  57.1 

21  36.0 

-  b     1.7 

-0.94bb 

0.5751 

0.1344 

-27 

-90 

49  Libre 

6 

1.50 

2.6 

16  12.0 

22  30.7 

-  7    9.0 

+lii300 

0.5751 

0.1329 

+74 

+4b 

^  Ophiuchi 

44 

+1.67 

+  4.0 

-16  21.8 

25  11  41.7 

+  5  33.5 

-0.2096 

0.5757 

-0.1112 

+14 

-4b 

24  Scorpii 
29  Ophiuchi 

54 

1.74 

4.0 

17  31.2 

.      16    b.5 

+  9  50.7 

+0.5078 

0.5757 

0.1033 

+56 

-  7 

64 

l.b5 

4.7 

lb  43.0 

26    0  4b.  1 

-  5  48.4 

+0.9204 

0.5765 

O.Obbl 

+71 

+19 

15  Sagittarii 

6 

2.24 

b.O 

20  45.5 

27    b  15.2 

+  0  26.6 

+1.2430 

0.5742 

0.0277 

+69 

+55 

16  Sagittarii 

64 

2.23 

b.I 

20  25.1 

b  15.6 

+  0  30.9 

+0.bS43 

0.5742 

0.0277 

+70 

+17 

21  Sagittarii 

5 

+2.29 

+  b.6 

-20  36.0 

12  3b.3 

+  4  44.2 

+0.973b 

0.5735 

-0.0190 

+69 

+24 

i  29  Sagittarii 

54 

2.37 

9.9 

20  26.9 

23  12.4 

-  9    4.3 

+0.7263 

0.5724 

+0.0014 

+69 

+  6 

^  I  Sagittarii 
L  Jande  35497 

54 

2.39 

10.0 

20  4b.O 

28    2  33.1 

-  5  50.7 

+I.llb0 

0.5715 

0.0080 

+69 

+37 

64 

2.40 

10.7 

19  24.2 

5    5.3 

-  3  23.9 

-0.3363 

0.5705 

0.0131 

-  3 

-67 

B.A.C.6536 

6 

2.41 

11.0 

19  27.b 

7  22.5 

-  1   11.7 

-0.2412 

0.5702 

0.0170 

+  4 

-50 

d  Sagittarii 

5 

+2.43 

+11.4 

-19    9.0 

11  30.3 

+  2  47.6 

-0.4b76 

0.56b2 

+0.0250 

-  9 

-69 

1    p*  Sagittarii 

« 

+2.44 

+11.8 

-lb  30.8 

13  22.5 

+  4  35.8 

-1.1150 

0.5682 

+0.0284   -50 

^90^ 
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ELEMENTS  FOR  THE  PREDICTION  OF  O00DLTATION8. 

^    AUGUST. 

Thb  Stab'8 

At  CoMJUircnoir  m  B.  A. 

Limitinff 
Panllell 

Name. 

Mag. 

6i 

6 

5 

6 

54 

Ked'ns  from 
1887.0. 

Apparent 
Declination. 

Washini^n 
Mean  Time. 

Hoar  Angle 

Y 

xf 

y' 

N. 

S. 

Aa 

A8 

B.A.C.6707 
B.  A.C.67I0 
/  Sagittarii 
57  Sagittarii 
a  Capricorni 

+2*.5() 
2.50 
2.54 
2.54 
2.61 

// 
+12.4 
12.5 
12.6 
13.0 
14.1 

-n?  5:9 

18  28.8 
20     1.7 

19  19.6 
19  28.0 

d    h    m 

SJ8  19  50.5 

20     7.8 

29    0  16.0 

2  53.6 

15  13.3 

h    m 
+10  50.3 
+1 1     7.0 

-  8  53.4 

-  6  2L2 
+  5  33.3 

-0.2709 
-0.9198 
+0.9215 
+0.3054 
+1.2490 

0.5671 
0.5669 
0.5645 
0.5641 
0.5595 

+0.0416 
0.0416 
0.0488 
0.0532 
0.0752 

+  1 
-34 
+70 
+38 
+71 

-5^ 
-90 
+20 
-18 
+55 

T  Capricorni 
p  Capricorni 
0  Capricorni 
V  Capricorni 
B.  AC.  7263 

5 

5i 

6 

5i 

6 

+262 
262 
2.63 
2.64 
2.65 

+14.6 
14.7 
14.5 
15.5 
16.1 

-18  34.7 
18  10.9 
18  57.1 
18  31.9 
16  27.7 

18  52.5 

19  35.5 

20  3.3 
30    0  45.6 

9     1.3 

+  9    5.0 
+  9  46.6 
+10  13.5 

-  9  13.6 

-  1   14.3 

+0.5764 
+0.2082 
+1.0770 
+1.0290 
-0  4134 

0.5580 
0.5580 
0.5580 
0.5554 
0.5525 

+0,0804 
0.0817 
0.0826 
0.0897 
0.1024 

+60 
+35 
+71 
+71 
+  3 

-  3 
-24 
+32 
+27 
-62 

20  Capriconri 
42  (yapricorni 

44  Capricorni 

45  Capricorni 
fi  Capricorni 

5i 

6 

6i 

5 

+2.65 
2.67 
2.67 
2.67 
2.67 

+16.8 
17.5 
17.5 
17.5 
17.7 

-15  38.2 
14  32.7 

14  54.7 

15  15.7 
14    4.7 

17  35.6 
31    6    2.6 

6  46.5 

7  13.8 
11  45.9 

+  7    3.2 

-  4  53.6 

-  4   11.0 

-  3  44.6 
+  0  39.0 

-0.3805 
-0.0418 
+0.4509 
+0.8946 
+0.2149 

0.5491 
0.5438 
0.5436 
0.5433 
0.5413 

+0.1145 
0.1305 
0.1311 
0.1316 
0.1372 

+  6 
+26 
+56 
+75 
+41 

-60 
-38 
-11 
+16 
-24 

e^  Aquarii 
42  Aquarii 

5i 
6 

+2.66 
+2.65 

+18.1 
+18.1 

-12    6.9 
-13  23.3 

20  22.5 
23  26.6 

+  8  59.5 
+11  58.0 

-0.7136 
+1.1350 

0.5371 
0.5354 

+0.1462 
+0.1493 

-  9 
+77 

-90 
+34 

SEPTEMBER. 

.  a  Aquarii 
58  Aquarii 
70  Aquarii 

Lalande  44734 
A'  Aquarii 

5 

6 

6i 

5i 

+2.65 
2.65 
2.64 
2.63 
2.62 

+18.2 
18.2 
18.3 
18.3 
18.2 

-11   15.1 

11  28.7 

11     8.9 

10  39  3 

8  17.9 

1    6  25.5 

6  56.9 

15  30.6 

17  40.4 

3    0    6.0 

-  5  16.0 

-  4  45.5 
+  3  32.7 
+  5  38.7 
+11  52.8 

-0.1426 
+0.1884 
+1.1950 
+1.0070 
-0.5147 

0.5327 
0.5327 
0.5304 
0.5294 
0.5273 

+0.1556 
0.1562 
0.16:^3 
0.1648 
0.1693 

+23 
+42 
+79 
+79 
+  5 

-44 

-25 
+41 
+24 
-71 

X  Aquarii 
24  Piscium 
27  Piscium 
21  Pigcium 

4  Ceti 

64 

5 
5 
6 

+2.61 
2.58 
2.56. 
2.55 
2.55 

+18.1 
17.6 
17.4 
17.3 
17.1 

-  8  20.3 

3  46.7 

4  10.7 
3  39.1 
3  10.3 

6  10.8 
3    1   10.6 

4  14.5 

5  54.8 
9     3.9 

-  6  13.1 

-11  46.2 

-  8  47.7 

-  7  10.2 

-  4    6.5 

+0.5699 
-1.1000 
-0.0996 
-0.378a 
-0.3346 

0.5248 
0.5202 
0.5194 
0.5189 
0.5188 

+0.1728 
0.1814 
0.1822 
0.1827 
0.1836 

+73 
-31 
+29 
+  14 
+17 

-  4 

-90 
-41 
-59 
-57 

5  Ceti 

B.A.C.5 
10  Ceti 

14  Ceti 

15  Ceti 

6 

54 

6 

6 

64 

+2.55 
2.55 
2.53 
2.51 

2.50 

+17.1 
170 
16.3 
16.0 
15.8 

-  3    4.4 
2  50.9 

0  40.2 

1  7.3 

-  1     7.3 

9  19.0 

9  35.4 

19  10.1 

23  57.7 

4    1  20.0 

-  3  51.8 

-  3  35.9 
+  5  42.5 
+10  22.0 
+11  41.9 

-0.3977 
-0.5971 
-12450 
+0.1442 
+0.3982 

0.5188 
0.5188 
0.5154 
0.5154 
0.5154 

+0.1838 
0.1838 
0  1850 
0.1855 
0.1858 

+14 
+  3 
-44 

+44 
+59 

-62 
-80 
-90 
-28 
-14 

26  Ceti 
29  Ceti 
33  Ceti 
35  Ceti 
/  Piscium 

6 
64 
6 
64 

5 

+2.45 
2.44 
2.44 
2.43 
2.43 

+14.6 
14.4 
14.2 
14.1 
13.7 

+  0  45.8 
1  24.4 
I  50.9 
1  52.7 
3    1.3 

15  10.3 

17  25.0 

18  48.2 

19  52.0 
22  41.8 

+  1     8.8 
+  3  19.8 
+  4  40.6 
+  5  42.6 
+  8  27.5 

+0.8724 
+0.5705 
+0.3352 
+0.4982 
-0.2519 

0.5154 
0.5153 
0.5154 
0.5154 
0.5156 

+0.1850 
0.1847 
0.1845 
0.1843 
0.1838 

+90 
+74 
+56 
+68 
+22 

+13 

-  4 
-17 

-  8 
-51 

V  Piscium 
64  Ceti 
f '  Ceti 
f'Ceti 

B.A.C.830 

44 
54 
44 

44 
6 

+2.38 
2.33 
2.34 
2.27 
2.24 

+12.3 

lO.I 

1 0.0 

9.3 

7.9 

+  4  55.1 

8    2.6 

8  19.2 

7  57.4 

10  15.6 

5  11  21.9 

6  3  16.4 
4     8.2 

12    7.6 
19  35.0 

-  3  13.9 
-11  46.6 
-10  56.2 

-  3  10.7 
+  4     3.7 

-0.0519 
-0.7117 
-0.8670 
+0.8913 
-0.4281 

0.5169 
0.5188 
0  5193 
0.5204 
0.5225 

+0.1802 
0.1729 
0.1723 
0.1675 
0.1626 

+33 
-  4 

-13 
+90 
+12 

-37 
-83 
-82 
+18 

-58 

fi  Ceti 

Lalande  5725 
/  Tauri 
48  Tauri 
y  Tauri 

44 

6 

4 

6 

4 

+2.23 
2.18 
2.07 
1.90 
1.89 

+  8.0 
5.9 
4.5 
1.4 
1.2 

+  9  38.3 
12  45.3 
12  33.0 
15    7.2 
15  21.2 

20  51.3 

7  7  53.6 
20  19.0 

8  18  24.3 
20  20.5 

+  5  17.8 
-  7  59.5 
+  4     3.6 
+  1  27.7 
+  3  20.2 

+0.4660 
-1.2390 
+0  8097 
+0.8273 
+0.7912 

0.5225 
0.5264 
0.5311 
0.5417 
0.5419 

+0.1613 
0.1527 
0.1408 
0.1151 
0.1129 

+65 
-46 
+90 
+90 
+90 

-7 
-77 
+  16 
+20 
+18 

(J'  Tauri 

63  Tauri 

d^  Tauri 

70  Tauri 

71  Tauri 

4 

6 

54 

64 

6 

+1.89 
1.87 

1.89 
1.8S 
1.84 

+  0.2 
0.5 
0.3 
0.7 
0.8 

+17  16.7 

16  30.7 

17  10.9 
15  40.9 
15  21.6 

21  48.9 

22  3.8 

22  22.4 

23  8.2 
23  29.5 

+  4  45.8 
+  5    0.2 
+  5  18.2 
+  6    2  6 
+  6  23.3 

-1.1390 
-0.2776 
-0.9727 
+0.7423 
+1.1320 

0.5434 
0.5434 
0.5434 
0.5441 
0.5445 

+0.1109 
0.1105 
0.1102 
0.1089 
0.1  oa5 

-37 
+20 
-22 

+90 
+90 

-73 
-42 
-73 
+15 
+44 

75  Tauri 
e^  Tauri 

64 
4 

+1.84 
+1.84 

+  0.4 
+  0.5 

+16    6.4 
+15  42.6 

9    0  29.1 
0  33.1 

+  7  20.9 
+  7  24.9 

+0.4283 
+0.8676 

0.5450 
0.5450 

+0.1073 
+0.1072 

+63 
+90 

-  3 
+23 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

SEPTEMBER. 

THB  STAR'fr 

At  Coh  jUNonoN  m  B.  A. 

Limifins 
ParaUel£ 

Name. 

Mag. 

Red'ns  from 
1887.0. 

Apparent 
Declination. 

Washinffton 
Mean  Time. 

Hoar  Angle 
H 

Y 

xf 

y' 

N. 

8. 

+3S 
+14 
+59 
+45 

+  8 

Aa 

AS 

^  Tauri 

B.  AC.  1391 
81  Tauri 
85  Tauri 

a  Tauri 

4 
5 
64 

64 

1 

+  '.83 
1.83 
1.82 
1.82 
1.81 

+0.6 
0.3 
0.5 

+0.4 
0.0 

+15  37!l 
15  56.8 
15  26.7 

15  36.5 

16  16.9 

d    h    m 
9    0  35.8 
1  29.6 

1  33.0 

2  7.5 
4     2.6 

h     m 
+  7  27.5 
+  8  19.5 
+  8  22.8 
+  8  56.2 
+10  47.6 

+0.9709 
+0.7082 
+1.2590 
+1.1410 

+0.6075 

0.5450 
0.5450 
0.5450 
0.5450 
0.5458 

+0.1072 
0.1056 
0.1056 
0.1051 
0.1020 

+98 
+90 
+90 
+90 
+80 

B.A.C.1526 
m  Tauri 
115  Tauri 

119  Tauri 

120  Tauri 

54 

54 

6 

5 

6 

+1.71 
1.67 
1.57 
1.55 
1.54 

-1.2 
2.1 
2.9 
3.4 
3.5 

+16  58.5 
18  29.6 

17  51.9 

18  30.4 
18  27.4 

14    7.7 

18  44.4 

10    3  49.4 

6    5.8 

6  41.5 

-  3  27.1 
+  1     0.4 
+  9  47.1 
+11  58.8 
-11  26.6 

+0.8110 
-0.4417 
+0.8982 
+0.3518 
+0.4411 

0.5518 
0.5531 
0.5589 
0.5601 
0.5604 

+0.0873 
0.0802 
0.0654 
0.0617 
0.0608 

+90 
+11 
+90 
+58 
+65 

+22 

-50 
+30 
-  2 
+  4 

187  Tauri 
X^  Orionis 
X^  Orionis 
Ar»  Orionis 
X*  Orionis 

64 

44 
6 
6 
5 

+1.49 
1.45 
1.44 
1.38 
1.38 

-3.8 
4.8 
4.6 
4.9 
5.1 

+18  55.3 
20  15.2 
19  43.5 

19  41.4 

20  8.3 

10  53.9 
16    0.8 
16  15.8 
20    2.1 
20  13.7 

-  7  22.9 

-  2  26.7 

-  2  12.2 
+  1  26  2 
+  1  37.5 

+0.1832 
-0.9858 
-0.4121 
-0.2230 
-0.6920 

0.5619 
0.5652 
0.5654 
0.5665 
0.5667 

+0.0533 
0.0444 
0.0439 
0.0368 
0.0365 

+47 
-25 
+12 
+23 
-  4 

-10 
-70 
-44 
-31 
-67 

68  Orionis 
71  Orionis 

15  Geminorum 

16  Geminorum 
V  Geminorum 

6 

6 

64 

64 

44 

+1.33 
1.31 
1.25 
1.25 
1.24 

-5.3 
5.3 
6.1 
6.0 
6.0 

+19  48.8 

19  11.5 

20  51.4 
20  33.7 
20  16.9 

23  48.3 

11     1     3.8 

6  39.7 

6  44.4 

7  11.3 

+  5    4.6 
+  6  17.4 
+11  41.4 
+11  46.0 
-11  48.2 

-0.2279 
+0.4682 
-1.1680 
-0.8543 
-0.5520 

0.5686 
0.5699 
0.5715 
0.5715 
0.5718 

+0.0299 
0.0273 
0.0169 
0.0167 

+0.0158 

+22 
+67 
-43 
-15 
+  4 

-31 
+  8 
-69 
-69 
-52 

C  Geminor.     var. 
56  Geminoruro 
61  Gerainorum 

g  Geminorum 
^  >  Cancri 

4 

54 
6 
54 
44 

+1.04 
0.04 
0.92 
0.80 
0.67 

-5.9 
7.2 
7.3 
7.0 
6.9 

+20  44.0 
20  39.3 
20  28.8 
18  47.0 
17  59.1 

22  16.3 

12  5  49.6 
7  55.7 

16    0.1 

13  2  51.4 

+  2  44.1 
+10    0.8 
-11  57.8 
-  4  11.4 
+  6  15.6 

-1.0050 
-1.0840 
-0.9654 
+0.4502 
+0.6008 

0..'>789 
0.5815 
0.5822 
0.5837 
0.5865 

-0.0141 
0.0295 
0.0337 
0.0505 
0.0724 

-26 
-33 
-23 
+66 

+80 

-69 
-69 
-70 
+  5 
+11 

d^  Cancri 
rfa  Cancri 
0  Cancri 
d  Cancri 
o'  Cancri 

6 

6 

54 

4 

54 

+0.62 
0.61 
0.59 
0.53 
0.48 

-7.1 
6.8 
7.1 
7.2 
6.3 

+18  41.6 

17  25.0 

18  28.4 
18  34.0 
15  45.3 

7  27.9 

8  30.9 
10  52.2 
16  15.9 
21  28.3 

+10  41,7 
+11  42.3 
-10     1.8 
-  4  50.3 
+  0  10.4 

-0.4812 
+0.7364 
-0.5466 
-1.1460 
+  1.1600 

0.5874 
0.5879 
0.5880 
0.5888 
0.5888 

-0.0818 
0.0840 
0.0888 
0.0992 
0:i096 

+  8 
+90 
+  5 
-36 
+90 

-53 
+18 

-57 

-71 
+47; 

o«  Cancri 
7r'  Cancri 
IT*  Cancri 
7  Leonis 
^  Leonis 

6 

64 

6 

64 

6 

+0.48 
0.42 
0.40 
0.34 
0.31 

-6.5 
6.2 
6.2 
5.7 
5.5 

+16    0.8 

15  26.9 

15  24.5 

•    14  52.9 

.  14  32.1 

21  36.4 

14    3  41.4 

4  52.5 

13  22.1 

16  35.8 

+  0  18.1 
+  6    9.3 
+  7  17.7 

-  8  32.0 

-  5  25.7 

+0.8820 
+0.7501 
+0.6443 
+0.0618 
-0.0467 

0.5888 
0.58f)3 
0.5902 
0.5901 
0.5899 

-0.1096 
0.1208 
0.1231 
0.1380 
0.1435 

+90 
+90 
+84 
+40 
+33 

+524 
+16. 

+  8 

-23' 
-31 

23  Leonis 
V  Leonis 
a  Leonis 

64 
54 
14 

+0.29 
0.28 
0.25 

-5.2 
5.1 

4.8 

+13  35.5 

12  58.9 

+12  31.0 

NEW 

19  36.6 

22  34.5 

15    2  46.3 

MOON. 

-  2  31.7 
+  0  19.5 
+  4  21.7 

+0.4559 
+0.6162 
+0.4129 

0.5898 
0.5895 
0.5895 

-0.1486 
0.1532 
0.1597 

+65 
+80 
44)2 

-4' 
+  4 
-  8 

V  Virginis    mult. 

65  Virginis 

66  Virginis 
80  Virginis 
88  Virginis 

a4 

6 
6 
6 
64 

+0.25 
0.36 
0.37 
0.39 
0.44 

-0.4 

+0.5 

0.6 

0.8 

1.0 

-  0  49.8 
4  20.0 
4  34.4 
4  49.2 
6  16.4 

17  18  34.7 

1»12     1.0 

12  31.4 

17    8.1 

22  29.4 

-  6  12.9 
+10  34.7 
+11     4.0 

-  8  29.5 

-  3  20.1 

+1.2200 
+1.0000 
+1.1310 
+0.4223 
+0.7623 

0.5835 
0.5834 
0.5834 
0.5830 
0.5830 

-0.2106 
0.2075 
0.2074 
0.2051 
0.2018 

+89 
+86 
+85 
+60 

+84 

+41 
+22 
+32! 
-13, 

+  7! 

(1  Libre 
^a  Libre 

17  Libre 

18  Libre 
B.A.C.5070 

6 
54 

7 

64 
6 

+0.71 
0.71 
0.72 
0.72 
0.84 

+2.4 
2.5 
2.6 
2.6 
3.3 

-11  26.2 
10  57.2 
10  41.9 

10  41.4 

11  57.8 

20    2    7.4 

3    7.4 

3  45.1 

4  1.3 
14  26.1 

-  0  43.4 
+  0  14.4 
+  0  50.7 
+  1     6.2 
+11     7.8 

+0.6159 
-0.0382 
-0.4014 
-0.4577 
-0.9249 

0.5830 
0.5830 
0.5830 
0.5830 
0.5835 

-0.1755 
0.1747 
0.1736 
0.1733 
0.1591 

+75 
+30 
+10 
+  8 
-23 

-  2 

-38 
-61 
-65i 
-90 

y  Libre 
7  Libre 

48  Libre 

49  Libre 

^  Ophiuchi 

44 

6 

54 

6 

44 

+0.92 
0.96 
1.03 
1.02 
1.19 

+3.1 
3.2 
4.2 
3.5 
4.7 

-14  24.6 

15  18.7 
13  57.1 

16  11.9 
16  21.8 

19  15.0 

22  48.4 

21    4  42.7 

5  36.0 

18  24.3 

-  8  14.0 

-  4  48.5 
+  0  52.6 
+  1  44.0 

-  9  56.4 

+0.7776 
+1.1540 
-1.0520 
+1.0940 
-0.3289 

0.5835 
0.5835 
0.5835 
0.5835 
0.5835 

-0.1522 
0.1465 
0.1370 
0.1355 
0.1129 

+76 
+75 
-34 
+74 

+  8 

+  8 
+37 
-90 
+32 
-56 

24  Scorpii 
29  Ophiuchi 

54 

64 

+1.26 
+1.37 

+4.7 
+5.2 

-17  31.2 
-18  43.0 

22  44.1 
22    7  11.1 

-  5  46.1 
+  2  22.0 

+0.3776 
+0.7829 

0.5835 
0.5825 

-0.1051 
-0.0893 

+47 
+71 

-14 
+10 
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ELEMENTS  FOR  THE  PREDICTION  OF  000ULTATI0N8. 

SEPTEMBER. 

The  Star's 

At  CoKJUvcnoK  nr  R.  A. 

Limiting 
PanOlels. 

Name. 

Mag. 

Ked'ns  ftt)m 
1887.0. 

Apparent 
Decimation. 

Wasbiiurton 
Mean  Time. 

~c\    h    m 
*23    8  42.4 

Hour  Angle 
H 

Y 

+1.2500 

x' 

y' 

N. 

S. 
+57 

Aa 

AS 

B.  A.  C.  601)8 

6     +K69 

-20  44;0 

h    m 
+  2  56.8 

05786 

-0.0384 

+69 

15  Sagittarii 

.6    1    1.75       7.4 

20  45.5 

14     3.7 

+  8    6.4 

+1.1060 

0.5772 

0.0273 

+69  +.35  1 

16  Sagittarii 

6i|    1.75       7.4 

20  25.1 

14     4.2 

+  8    6.9 

+0.7508 

0.5772 

0.0273 

+70 !  +  8 

21   Sagittarii 

5       1.81        8.0 

20  36.0 

18  23.6 

-11  43.1 

+0.8412 

0.5755 

-0.0187 

+60 

+14  1 

1  29  Sagittarii 

54      1.92       9.0 

20  26.9 

«4    4  51.6 

-  1   37.8  1  +0.5975 

0.5733 

+0.0019 

+55 

-  2I 

f »  Sagittarii 

5i   ^1.95 

+  9.2 

-20  48.0 

8  10.7 

+  1  34.3 

+0.9858 

0.5720 

+0.0083 

+69 

+25' 

Lalande  35497 

64      1.96 

9.9 

19  24.2 

10  41.8 

+  4     0.0 

-0.4622 

0.5715 

0.0132 

-  8 

-67, 

B.A.C.6536 

6       1.9H 

10.1 

19  27.8 

12  58.3 

+  6  11.7 

-0.3634 

0.5699 

0.0176 

-  4 

-59 

d  Sagittarii 

5    1    2.03 

10.5 

19     9.0 

17    4.8 

+10    9.4 

-0.6060 

0.5682 

0.0254 

-16 

-81 

p*  Sagittarii 

64     2.05 

11.0 

18  30.8 

18  56.5 

+11  57.1 

-1.2320 

0.5680 

0.0288 

-63  1-90 

B.  A.C.6707 

64   +2.12 '+11.4 

-19    5.9 

a«    1  23.4 

-  5  49.3 

-0.3873 

0.5653 

+0.0410 

-  2  1  -61 

B.A.C.6710 

6    1    2.12      11.7 

18  28.8 

1  40.8 

-  5  32.6 

-1.0350 

0.5653 

0.0414 

-42 

-90- 

/  Sagittarii 

5    '    2.18      115 

20     1.7 

5  48.8 

-  1  33.3 

+0.8042 

0.5635 

0.0491 

+70 

+11 

57  Sagittarii 

6    '    2.20     12.0 

19  19.6 

8  26.4 

+  0  59.0 

+0.1907 

0.5627 

0.05.38 

+:n 

-25  i 

(T  Capricorn! 

54,    2.29     13.0 

19  28.0 

20  47.1 

-11     5.5 

+1.1400 

0.5568 

0.0753 

+71 

+38| 

IT  Capricorni 

5    i+2.30  +13.5 

-18  34.7 

«6    0  26.9 

-  7  33.2 

+0.4704 

0.5555 

+0.0809 

+52 

-  9 

p  Capricorni 

64  i    2.32     13.7 

18  10.9 

1  10.0 

-  6  51.5 

+0.1023 

0.5551 

0.0820 

+28 

-30 

I     0  Capricorni 

6       2.33      13.5 

18  57.1 

1   38.0 

-  6  24.4 

+0.9694 

0.5547 

0.0828 

+71 

+23 

1     V  Capricorni 

54     2.36      13.9 

18  32.0 

6  21.4 

-  1  50.4 

+0.9315 

0.-55:55 

0.0904 

+71 

+20! 

B.  AC.  7263 

6       2.401    15.0 

16  27.8 

14  39.8 

+  6  11.7 

-0.5063 

0.5499 

0.1027 

^  3 

-70  i 

21  Capricorni 

64   +2.42+14.6 

-17  58.0 

16    9.2 

+  7  38.1 

+  1.2780 

0.5488 

f0.1049 

+72 ;  +59  ; 

0  Capricorni 

4       2.44      14.9 

17  40.7 

18  34.1 

+  9  58.3 

+1.2230 

0.5473 

0.1081 

+72 !  +47 

20  Capricorni 

54      2.45      15.7 

15  38.2 

23  17.3 

-  9  27.6 

-0.4674 

0.5455 

0.1145 

+  1    -69 

42  Capricorni 

54     2.51      16.3 

•  14  32.7 

«r  11  49.8 

+  2  41.0 

-0.1166 

0.5403 

0.1308 

+22   -42 

4,4  Capricorni 

6 

2.52      163 

14  54.7 

12  :^4.o 

+  3  23.9 

+0.3788 

0.5401 

0.1315 

+52  -15 

45  Capricorni 

64 

+2  52+16.2 

-15  15.7 

13     15 

+  3  50.5 

+0.82:« 

0.5396 

+0.1322 

+75  +12 

fi  Capricorni 

5 

2.53;    16.7 

14     4.7 

17  35.8 

+  8  16.3   +0.1460 

0.5379 

0.1374 

+:J7   -28 

«^  Aquarii 

54 

2.57;    17.4 

12    6.9 

28    2  16.4 

-  7  19.2 

-0.7734 

0.5339 

0.1465 

-13-90 

42  Aquarii 

6 

2.59 

17.1 

13  23.3 

5  22.0 

-  4   19.2 

+1.0800 

0.5325 

0.1494 

+77 ,  +30 

a  Aquarii 

5 

2.60 

17.6 

11   15.1 

12  24.4 

+  2  30.4 

-0.1883 

0.5297 

0.1555 

+22-47 

58  Aquarii 

64 

+2.61 

+176 

-11  28.7 

12  55.8 

+  3     0.9 

+0.1431 

0.5297 

+0.1567 

+39   -28 

70  Aquarii 

6 

2.64 

17.8 

1 1     8.9 

21  33.3 

+  11  22.9 

+1.1620 

0.5276 

0.1639 

+79  +37 

Lalande  44734 

64     2.65'    17.9 

10  39.3 

23  44.3 

-10  29.9 

+0.9761 

0.5267 

0.1653 

+79  +21 

A'  Aquarii 

54     2.67,    18.3 

8  17.9 

a9    6  12.3 

-  4   13.4 

-0.5378 

0.5249 

0.1698 

+  4    -71 

X  Aquarii 

54     2.691    18.1 

8  20.3 

12  19.6 

+  1   43.2 

+0.5563 

0.5225 

0.1735 

+71  ;  -  5 

24  Piscium 

64   +2.74+18.1 

-  3  46.7 

30    7  25.1 

-  3  44.3 

-l.OIMH) 

0.5190 

+0.1825 

-30 '  -90 

27  Piscium 

5       2.75 1    18.0 

4  10.7 

10  29.7 

-  4  45.0 

-0.0850 

0.5186 

0.1834 

+30   -41 

29  Piscium 

5 

2.76     18.0 

3  39.1 

12  10.5 

+  0  53.0 

-0.3587 

0.5181 

0.1838 

+16 

-581 

4  Ceti 

6 

2.76;    17.9 

3  10.3 

15  20.2 

+  3  57.3 

-0:3106 

0.5181 

0.1845 

+18 

-65 

5  Ceti 

6 

2.76 

17.9 

3    4.4 

15  35.3 

+  4  12.0 

-0.3722 

0.5181 

0.1850 

+16 

-58 

B.A.C.5 

54   +2.77 

+17.9 

-  2  50.9 

15  51.7 

+  4  27.9 

-0.5723 

0.5181 

+0.1850 

+  4 

-74 

0( 

CTOBER. 

10  Ceti 

6 

+2.79 

+17.i 

-  0  40.2 

1    1  28.1 

-10  12.0 

-1.2080 

0.5165 

+0.1866 

-39 

-90 

14  Ceti 

6 

+2.78 

+17.3 

-  1     7.3 

6  16.0 

-  5  32.2 

+0.1908 

0.5162 

+0.1869 

+46 

-25 

15  Ceti 

64 

2.79 

17.1 

-  1     7.3 

7  38.4 

-  4  12.2 

+0.4482 

0.5159 

0.1871 

+63 

-11 

26  Ceti 

6 

2.79 

16.1 

+  0  45.9 

21  29.6 

+  9  15.5 

+0.9408 

0.5154 

0.1865 

+90 

+18; 

29  Ceti 

64 

2.79 

15.9 

1  24.5 

23  44.2 

+11  26.4 

+0.6427 

0.5153 

0.1862 

+81 

-  1 

1  33  Ceti 

6 

2.80 

15.8 

1  51.0 

2     1     7.5 

-11   12.6 

+0.4111 

0.5154 

0.1860 

+61 

-13 

1  35  Ceti 

64 

+2.79 

+15.8 

+  1   52.8 

2  11.2 

-10  10.7 

+0.5741 

0.5154 

+0.1858 

+74 

-  4| 

'    /  Piscium 

5 

2.81 

15.6 

3     1.4 

5     0.9 

-  7  26.0 

-0.1704 

0.5156 

0.18.53 

+27 

-45  1 

V  Piscium 

44 

2.82 

14.2 

4  55.1 

17  40.7 

+  4  52.5 

+0.0481 

0.5170 

0.1817 

+3!) 

-32' 

64  Ceti 

54 

2.83 

12.3 

8    2.6 

3    9  34.4 

-  3  41.0 

-0.5889 

0.5202 

0.1745 

+  3 

-75 

1     f>  Ceti 

44 

2.83 

12.3 

8  19.2 

10  26.2'  -  2  50.8 

-0.7464 

0.5205 

0.1741 

-  6 

-82! 

^Ceti 

44 

f2.80 

+11.4 

+  7  57.4 

18  25.2 

+  4  54.3 

+1.0260 

0.5213 

+0.1689 

+90 

+27  1 

B.A.C.830 

6 

+2.81 

+10.2 

+10  15.7 

4    1  52.6 

-11  51.2 

-0.2847 

0.5238 

+0.1640 

+20 

-50  I 
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ELEMENTS  FOE  THE  PREDICTION  OF  O00DLTATION8. 

OCTOBEB. 

Ths  STAB*8 

At  CovjUKonoH  nr  B.  A. 

UmitiiiK 
ParaOeU. 

Name. 

Mag. 

Red*nafrom 
1887.0. 

Apparent 

Washington 
KeamTfine. 

Hour  Angle 
R 

r 

s' 

y' 

N. 

8. 

Aa 

A3 

s 

II 

o      / 

a    k  m 

h    m 

o 

o 

/iCeti 

4i 

+2.79 

+10.1 

+  9  38.4 

4    3    8.9 

-10  37.1 

+0.6101 

0.5242 

+0.1631 

+79 

+  1 

Lalande  5725 

6 

2.80 

8.3 

12  45.3 

14  11.6 

+  0    6.0 

-1.0860 

0.5272 

0.1541 

-30 

-77 

/  Tauri 

4 

2.73 

6.7 

12  33.0 

9    2  38.9 

-11  49.0 

+0.9835 

0.531 1 

0.1418 

+90 

+25 

4B  Tauri 

6 

2.63 

3.1 

15    7.3 

6    0  51.7 

+  9  42.6 

+1.0190 

0.5400 

0.1157 

+90 

+33 

y  Tauri 

4 

2.63 

2.9 

15  21.2 

2  48.6 

+11  35.8 

+0.9872 

0.5409 

0.1131 

+90 

+31 

6^  Tauri 

4 

+2.65 

+  2.1 

+17  16.7 

4*17.8 

-10  57.8 

-0.9598 

0.5420 

+0.1115 

-21 

-73 

63  Tauri 

6 

2.63 

2.3 

16  30.7 

4  32.8 

-10  43.2 

-0.0896 

0.5423 

0.1  no 

+31 

-31 

(J«  Tauri 

54 

2.64 

2.1 

17  10.9 

4  51.7 

-10  25.0 

-0.7898 

0.5423 

0.1107 

-10 

-73 

70  Tauri 

64 

2.61 

2.4 

15  40.9 

5  38.0 

-  9  40.1 

+0.9380 

0.5423 

0.1094 

+90 

+28 

75  Tauri 

6i 

2.60 

2.1 

16    6.4. 

6  59.5 

-  8  21.2 

+0.6223 

0.5423 

0.1076 

+82 

+  8 

e^  Tauri 

4 

+2.59 

+  2.2 

+15  42.6 

7    3.6 

-  8  17.2 

f  1.0640 

0.5425 

+0.1075 

+90 

♦37 

^  Tauri 

4 

2.59 

2.2 

15  37.1 

7    6.3 

-  8  14.6 

+1.1680 

0.5425 

0.1075 

+90 

+47 

B.  AC.  1391 

5 

2.59 

2.0 

15  56.8 

8    0.7 

-  7  22.0 

+0.9070 

0.5430 

0.1062 

+90 

+26 

a  Tauri 

1 

2.58 

1.6 

16  16.9 

10  35.2 

-  4  52.3 

+0.8066 

0..5446 

0.1026 

+90 

+?to 

B.A.C.I468 

64 

2.57 

+  0.2 

18  31.7 

15  29.5 

-  0    7.5 

-1.1620 

0.5463 

0.0955 

-40 

-71 

t  Tauri 

54 

+2.55 

-  0.2 

+18  38.8 

17  54.6 

+  2  12.9 

-1.0620 

0.5467 

+0.0920 

-30 

-71 

B.  AC.  1526 

54     2.49 

0.0 

16  58.5 

20  47.5 

+  5    0.3 

+I.0I90 

0.5475 

0.0H75 

+90 

+36 

m  Tauri 

54 

2.47 

I.I 

18  29.6 

7    1  28.0 

+  9  31.6 

-0.2450 

0.5508 

0.0804 

♦22 

-m 

115  Tauri 

6 

2.37 

2.1 

17  51.9 

10  41.5 

-  5  33.2 

+1.1100 

0.5539 

0.0652 

+90 

+47 

119  Tauri 

5 

2.36 

2.6 

18  30.5 

13    0.4 

-  3  18.9 

+0.5595 

0.5555 

0.0619 

+76 

+  9 

120  Tauri 

6 

+2.35 

-  2.7 

+18  27.5 

13  36.8 

-  2  43.7 

+0.6498 

0.5559 

+0.0605 

+86 

+15 

127  Tauri 

64 

2.30 

3.3 

18  55.3 

17  53.8 

+  1  24.8 

+0.3903 

0.5565 

0.0532 

+61 

+  1 

X^  Ononis 
X^  Orionia 
;f3  0rionis 

44 

2.25 

4.4 

20  15.2 

23    6.8 

+  6  27.0 

-0.7!)  18 

0.5591 

0.0440 

-II 

-70 

6 

2.25 

4.2 

19  43.5 

23  22.2 

+  6  41  9 

-0.2100 

0.5591 

0.0438 

+24 

-31 

6 

2.21 

4.6 

19  41.4 

8    3  13.1 

+10  24.9 

-0.0179 

0.5609 

0.0.367 

+35 

-19 

1 

r4  Orionis 
69  Orionia 

5 

+2.21 

-  4.7 

+20    8.3 

3  25.2 

+10  36.6 

-0.4930 

0.5611 

+0.0361 

+  8 

-50  1 

6 

2.16 

5.1 

19  48.8 

7    4.4 

-  9  51.7 

-0.0835 

0.5620 

0.0.301 

+34 

-19 

71  Orionia 

6 

2.14 

5.1 

19  11.5 

8  21.8 

-  8  37.0 

+0.6805 

0.5620 

0.0275 

+90 

♦19 

15  Geminorum 

64 

2.08 

6.4 

20  51.4 

14     5.6 

-  3    5.1 

-0.9767 

0.5648 

0.0167 

-24 

-69 

16  Geminorum 

64 

2.08 

6.4 

20  33.7 

14  10.5 

-  3    0.4 

-0.651)7 

0.5650 

0.0164 

-  2 

-61 

V  Geminorum 

44 

+2.07 

-  6.2 

+20  16.9 

14  38.0 

-  2  33.9 

-0.3530 

0.5653 

+0.0155 

+16 

-37 

C  Geminor.     var. 

4 

I.H6 

7.9 

20  44.0 

•    6    6.7 

-11  37.7 

-0.8164 

0.5703 

-0.0141 

-12 

-69 

56  Geminorum 

54 

1.75 

8.5 

20  39.3 

13  53.3 

-  4     7.8 

-0.8964 

0.5722 

0.0294 

-18 

-69 

61  Geminorum 

6 

1.72 

8.6 

20  28.8 

16    3.2 

-  2    2.6 

-0.78(»7 

0.572:^ 

0.0335 

-10 

-70 

g  Geminorum 

54 

1.60 

8.5 

18  47.0 

10    0  22.6 

+  5  59.0 

+0.6526 

0.5742 

0.0500 

+87 

♦17 

85  Geminorum 

6 

+1.55 

-  9.3 

+20  10.7 

4  26.9 

+  9  54.4 

-1.0260 

0.5758 

-0.05a5 

-28 

-70 

C  Cancri 

44 

1.43 

8.8 

17  59.1 

11  34.4 

^  7  13.4 

+0.7973 

0.5768 

0.072:? 

+90 

♦23 

d^  Cancri 

6 

1.:^ 

9.3 

18  41.6 

16  19.9 

-  2  38  4 

-0.3040 

0.5771 

0.0811 

+19 

-40 

d*  Cancri 

6 

1.34 

8.9 

17  25.0 

17  24.8 

-  1   35.8 

+0.9309 

0.5780 

0.0836 

+90 

+31 

B  Cancri 

54 

1.31 

9.4 

18  28.3 

19  50.6 

+  0  44.6 

-0.3707 

0.5781 

0.0881 

+15 

-45 

6  Cancri 

4 

+1.22 

-  9.5 

+18  33.9 

11     1   24.!> 

+  6    6.7 

-0.9845 

0.5788 

-0.0988 

-24 

-71 

0^  Cancri 

6 

1.14 

8.8 

16    0.8 

6  55.6 

+11  25.3 

+1.0670 

0.5788 

0.1086 

+90 

+38 

tt'  Cancri 

64 

1.05 

8.7 

15  26.9 

13  12.3 

-  6  31.8 

+0.9249 

0.5795 

0.1203 

+90 

+27 

i    ir^  Cancri 

6 

1.04 

8.7 

15  24.5 

14  25.5 

-  5  21.3 

+0.8164 

0.5795 

0.1223 

+90 

+19 

1     7  Leonia 

64 

0.94 

8.6 

14  52.0 

23  10.8 

+  3    4.8 

+0.2132 

0.5800 

0.1371 

+49 

-17 

\    ^  Leonis 
23  Leonis 

6 

+0.90 

-  8.4 

+14  32.1 

12    2  30.1 

+  6  16.7 

+0.0997 

0..^»800 

-0.1428 

+42 

-23 

64 

0.67 

8.1 

13  35.5 

5  36.2 

+  9  16.1 

+0.6026 

0.5800 

0.1473 

+79 

+  4 

V  Leonis 

54 

0.83 

7.9 

12  58.9 

8  39.1 

-11  47.7 

+0.75!>6 

0.5800 

0.1523 

+90 

+13 

a  Leonis 

U 

0.77 

7.7 

12  31.0 

12  57.7 

-  7  38.7 

+0.5571 

0.5800 

0.1588 

+74 

0, 

34  Leonis 

64 

0.76 

7.9 

13  54.6 

14  18.9 

-  6  20.5 

-1.0600 

0.5800 

0.1607 

-28 

-76 

Mars 

+13     1.1 

15  14.2 

-  5  27.2 

-0.3138 

0.5577 

-0.1537 

+19 

-49 

I  Leonis 

54 

+0.59 

-  6.7 

11     8.5 

13    6  14.9 

+  9     04 

-1.0160 

0.5808 

0.1818 

-24 

-79 

1    X  l^eonia 

B.A.C.3837 

44 

0.56 

5.7 

7  56.7 

12  56.9 

-  8  32.4 

+0.9189 

0.5808 

0.1889 

+90 

+19 

64 

0.52 
0.51 

5.6 

8  40.6 

16  43.9 

-  4  53.8 

-0.5279 

0.5808 

0.1928 

+  7 

-67 

a  Leonia 

4 

5.1 

6  38.8 

19  4.5.0 

-  1  59.3 

+0.8943 

0.5815 

0.1959 

+90 

+17 

b  Virginis 
1    y  Virginia    muU. 

6 

+0.43 

-  3.6 

+  4  16.9 

14  12    7.5 

-10  13.0 

-0.8688 

0.5828 

-0.2075 

-13 

-86 

24 

+0.39 

-  1.9 

-  0  49.8 

Iff    5  40.7 

+  6  41.4  1+1.2220 1 0.5838  l-0i{131 1+891+4111 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

OCTOBEE. 

Thi  Stab's 

At  CoMJUjrcnoir  ih  B.  A. 

Lhnitiiig 
Parallels: 

Kame. 

Mag. 

Red'ns  fh>m 
1887.0. 

Apparent 
DecUnatioD. 

Mean  Time. 

Hoar  Angle 
H 

r 

7^ 

y' 

N. 

o 

S. 

o 

Aa 

A5 

s 

It 

O        / 

d    h    m 

h   m 

NEW 

MOON, 

^s  Libre 

17  Libr» 

18  Librae 

54 

64 

+0.51 
0.51 
0.51 

+  2.6 
2.7 

2.8 

-10  57.2 
10  41.9 
10  41.4 

17  13  24.6 
14     1.5 
14  17.1 

-11  40.2 
-11     4.8 
-10  49.8 

-0.1588 
-0.5213 
-0.5754 

0.5909 
0.5920 
0.5920 

-0.1785 
0.1783 
0.1780 

+23 
+  4 
+  1 

-45 
-70 
-75 

B.A.C.5070 
y  Libre 
17  Librup 

48  Libre 

49  Libre 

6 

44 

6 

54 

6 

+0.58 
0.65 
0.66 
0.69 
0.73 

+  3.5 
3.7 
3.7 
4.4 
4.1 

-11  57.8 

14  24.6 

15  18.7 
13  57.1 

16  11.9 

18    0  24.2 
5    4.7 
8  312 

14  14.2 

15  5.7 

-  1     6.0 
+  3  23.8 
+  6  42.3 
-11  47.9 
-10  58.4 

-1.0520 
+0.6145 
+0.9800 
-1.2030 
+0.9072 

0.5925 
0.5926 
0.5930 
0.5935 
0.5935 

-0.1635 
0.1562 
0.1507 
0.1409 
0.1394 

-32 
+70 
+75 
-49 
+74 

-90 
-  2 
+22 
-90 
+17 

^  Ophiuchi 
24  Scorpii 
29  Ophiuchi 
B.A.C.6098 

11  Sagittarii 

44 

54 

64 

6 

4 

+0.81 
0.86 
0.95 
1.21 
1.26 

+  5.1 
5.3 
5.6 
7.2 
73 

-16  21.8 

17  31.2 

18  43.0 

20  44.0 

21  5.1 

19  3  28.2 
7  39.0 

15  48.3 

20  16  27.7 
21     2.4 

+  0  55.5 
+  4  56.6 
-11   12.9 
-11  30.2 

-  7     5.8 

-0.5092 
+0.1790 
+0.5680 
+1.0070 
+1.2140 

0.5944 
0.5938 
0.5928 
0.5876 
0.5850 

-0.1 163 
0.1082 
0.0916 
0.0395 
0.0298 

-  2 

+35 
+59 
+69 
+69 

-70 
-26 
-  4 
+26 

+49 

15  Sagittarii 

16  Sagittarii 
21  Sagittarii 

B.  AC.  6347 
29  Sagittarii 

6 

64 

5 

6 

54 

+1J26 
1.26 
1.31 
1.38 
1.41 

+  7.6 
7.7 

8.0 
8.2 
8.8 

-20  45.5 
20  25.1 

20  :wj.o 

21  8.6 
20  27.0 

21   38.8 

21   39.2 

21     1  50.6 

7  28.5 

12    0.1 

-  6  30.8 

-  6  30.4 

-  2  28.3 
+  2  .')6.8 
+  7  18.4 

+0.8594 
+0.5094 
+0.5973 
+1.0860 
+0.3553 

0.5850 
0.5a50 
0.5850 
0.5821 
0.5809 

-0.0283 

0.0283 

0.0197 

-0.0077 

+0.0016 

+69 
+50 
+56 
+69 
+36 

+15 
-  7 
-2 
+33 
-16 

f  >  Sagittarii 

f«  Sagittarii 
Lalande  35497 
B.A.C.6536 

K  Sagittarii 

54 
34 
64 

6 
3 

+1.46 
1.47 
1.47 
1.49 
1.51 

+  8.9 
8.7 
9.5 
9.7 
9.1 

-20  48.1 
21   15.1 
19  24.2 
19  27.8 
21  11.9 

15  13.7 
15  22.8 
17  40.8 

19  53.7 

20  29.5 

+10  24.9 
+10  33.6 
-11   13.4 

-  9    5.3 

-  8  30.8 

+0.7377 
+1.2060 
-0.6921 
-0.5974 
+1.2260 

0.5790 
0.5788 
0.5780 
0.5773 
0..5767 

+0.0081 
0.0089 
0.0132 
0.0178 
0.0190 

+69 
+69 
-22 
-16 
+69 

+  .7 

+48 
-90 
-80 
+51 

d  Sagittarii 

B.A.C.6707 
/  Sagittarii 
57  Sagittarii    • 
a  Capricorni 

5 
64 

5 
6 
54 

+1.53 
1.61 
1.68 
1.69 
1.83 

+10.0 
10.6 
10.6 
11.0 
11.7 

-19    9.0 

19  5.9 

20  1.7 
19  19.6 
19  28.0 

23  53.9 

22  8     0.7 
.     12  20.4 

14  54.5 

23  3     1.8 

-  5  13.8 
+  2  -30.4 
+  6  45.9 
+  9  14.6 

-  3     3.4 

-0.8377 
-3.6258 
+0.5547 
-0.052f) 
+0.8900 

0.5740 
0.5718 
0.5690 
0.5674 
0.5602 

+0.0277 
0.0415 
0.0495 
0.0543 
0.0767 

-29 
-16 
+56 
+17 
+71 

-90 
-83 
-  4 
-39 
+16 

ir  Capricorni 
p  Capricorni 
0  Capricorni 
V  Capricorni 
19  Capricorni 

5 

54 
6 

54 
6 

+1.85 
1.86 

1.'87 
1.91 
1.97 

+12.0 
12.3 
12.1 
12.5 
12.9 

-18  34.7 
18  10.9 
18  57.1 
18  32.0 
18  20.9 

6  38.3 

7  20.9 
7  48.3 

12  27.8 
19  18.2 

+  0  25.7 
+  1     6.9 
+  1  33.3 
+  6    3.4 
-11   19.9 

+0.l>260 
-0.1 3!M) 
+0.7037 
+0.6858 
+1.1510 

0.55H5 
0.5585 
0.5580 
0.5550 
0.5512 

+0.0818 
0.0830 
0.0837 
0.0913 
0.1013 

+36 
+16 
+73 
+70 
+72 

-23 
-44 

+  6 
+  3 

+38 

B.A.C.7263 

21  Capricorni 

B  Capricorni 

29  Capricorni 

42  Capricorni 

6 
64 

4 

54 
54 

+1.97 
1.99 
2.01 
2.05 
2.16 

+13.6 
13.1 
13.3 
14.1 
14.8 

-16  27.8 
17  58.0 
17  40.7 
15  38.3 
14  32.8 

20  40.3 

22    8.9 

24    0  32.2 

5  13.1 

17  40.8 

-10    0.4 

-  8  34.8 

-  6  16.1 

-  1  44.5 
+10  19.5 

-0.7379 
+1.0360 
+0.9838 
-0.6920 
-0.3333 

0.5511 
0.5499 
0.5488 
0.5463 
0.5398 

+0.1040 
0.1058 
0.1094 
0.1157 
0.1315 

-16 
+72 
+72 
-12 
+10 

-90 
+27 
+23 
-90 
-56 

4'4  Capricorni 

45  Capricorni 

fi  Capricorni 

i  Aquarii 

e^  Aquarii 

6 

64 
5 

44 
54 

+2.17 
2.18 
2.21 
2.27 

2.28 

+14.8 
14.6 
15.0 
15.2 
15.9 

-14  54.8 
15  15.8 
14     4.7 
14  24.7 
12    6.9 

18  24.9 

18  52.3 

23  25.6 

25    5  57.9 

8    5.2 

+1 1     2.2 

+11  28.7 

-  8    6.5 

-  1  46.4 
+  0  16.9 

+0.1615 
+0.6043 
-0.0673 
+1.2240 
-0.9746 

0.5398 
0.5396 
0.5367 
0  5335 
0.5323 

+0.1328 
0.1333 
0.1.386 
0.1453 
0.1474 

+37 
+67 
+25 
+76 
-26 

-27 
-  2 

-40 
+45 
-90 

42  Aquarii 

a  Aquarii 

58  Aquarii 

70  Aquarii 

Lalande  44734 

6 
5 

64 

6 

64 

+2.30 
2.33 
2.35 
2.41 
2.43 

+15.6 
16.2 
16.1 
16.3 
16.4 

-13  23.3 
11   15.1 

11  28.7 
11     8.9 
10  39.3 

11  10.6 

18  13.0 

18  44.6 

26    3  23.0 

5  34.1 

+  3  16.8 
+10    6.4 
+10  37.0 

-  5    0.0 

-  2  52.7 

+0.8778 
-0.3810 
-0.0476 
+0.9835 
+0.8000 

0.5314 
0.5292 
0.5288 
0.5252 

o.52:w 

+0.1506 
0.1572 
0.1576 
0.1646 
0.1662 

+77 
+11 
+29 
+79 
+79 

+14 
-59 
-39 
+21 

+  8 

k\  Aquarii 

X  Aqunrii 

24  Piscium 

!  27  Piscium 

:  29  Piscium 

64 

5 
5 

+2.47 
2.51 

2.65 
2.67 
2.68 

+17.0 
16.8 
17.4 
17.1 
17.2 

-  8  17.9 
8  20.3 

3  46.7 

4  10.7 
3  39.1 

12    3.4 
18  11.8 

ar  13  22.3 

16  27.7 

18,   8.8 

+  3  25.1 

+  9  22.H 
+  4     0.3 
+  7    0.4 
+  8  38.8 

-0.7042 
+0.3m)6 
-1.2090 
-0.li)60 
-0.4714 

0.5219 
0.5204 
0.5170 
0.5159 
0.5159 

+0.1706 
0.1744 
0.1836 
0.1845 
0.1850 

-  5 
+59 
-40 
+24 
+10 

-90 
-14 
-90 
-48 
-66 

4  Ceti 

5  Ceti 

6 
6 

+2.71 
+2.71 

+17.2 
+17.2 

-  3  10.3 

-  3    4.4 

21   19.4 
21  34.6 

+11  43.9 
+11  58.7 

-0.4141 
-0.4733 

0.5150 
0.5150 

+0.1858 

+0.1858 

+13 
+10 

-61 
-66, 
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ELEMENTS  FOR  THE  PREDIOTION  OF  OCCULTATIONS. 

OCTOBER. 

Th»  Stab's 

At  Conjukctiom  in  B.  A. 

Limithifr 
Parallels. 

Kame. 

Mag. 

Bed'nsftvm 
1887.0. 

Apparent 

Washington 
MeaaT&ne. 

Hour  Angle 
H 

r 

X' 

y' 

N. 

8. 

Aa    1 

AS 

1     a 

n 

o       / 

d     h    m 

h    m 

, 

o 

o 

B.A.C.5 

54  +2.72 

+17.2 

-  2  50.9 

97  21  51.1 

-11  45.3 

-0.6730,0.5150 

+0.1858 

-  1 

-85 

14  Ceti 

6       2.81 

16.9 

1     7.3 

28  12  18.8 

+  2  18.0 

+0.1204   0.5142 

0.1886 

+43 

-29 

15  Ceti 

6i|   2.81 

16.7 

-  1     7.3 

13  415 

+  3  38.3 

+0.3796;  0.5142 

0.1886 

+59 

-15 

26  Ceti 

6   1   2.88 

16.0 

+  0  45.9 

M    3  34.8 

-  6  51.8 

+0.9020,0.5144 

0.1884 

+90 

+15; 

21)  Ceti 

6i!   2.90 

15.9 

1  24.5 

5  49.8 

-  4  40.6 

+0.6112 !  0.5145 

0.1879 

+78 

-  3 

33  Ceti 

6     +2.91 

+15.8 

+  1  51.0 

7  13.4 

-  3  19.3 

+0.3815  ,0.5145 

+0.1879 

+59 

-16 

35  Ceti 

6h     2.91 

15.7 

1  52.8 

8  17.2 

-  2  17.3 

+0.5482:0.5146 

0.1878 

+72 

-6 

/  Piscium 

5    1    2.94 

15.6 

3     1.4 

11     7.1 

+  0  27.8 

-0.1908 

0.5150 

0.1873 

+26 

-46 

V  Piscium 

4i     3.01 

14.6 

4  55.1 

23  47.3 

-11   13.6 

+0.0574 

0.5172 

0.1841 

+40 

-32  1 

64  Ceti 

5i     3.09 

12.9 

8    2.6 

30  15  39.9 

+  4  11.8 

-0.54.36 

0.5201 

0.1769 

+  6 

-70  I 

fiCeti 

44   +3.10 

+12.8 

+  8  19.2 

16  31.6 

+  5    2.0 

-0.6969 

0.5205 

+0.1764 

-  2 

-82 

f*Ceti 

44 

3.12 

11.9 

7  57.4 

31    0  29.3 

-11   14.1 

+1.0!^20 

0.5229 

0.1720 

+90 

+32 

B.  AC.  830 

6 

3.17 

11.0 

10  15.7 

7  55.2 

-  4     1.2 

-0.2048  0.5246 

0.1682 

+25 

-44 

fi  Ceti 

44 

3.16 

10.9 

9  38.4 

9  11.1 

-  2  47.5 

+0.6937  0.5252 

0.1657 

+89 

+  5 

Lalande  5725 

6 

+3.22 

+  9.3 

+12  45.4 

20  11.2 

+  7  53.0 

-0.9779  0.5284 

+0.1566 

-21 

-77 

NOVEMBER. 

/  Tauri 

4 

+351 

+  7.6 

+12  33.0 

1    8  34.7 

-  4     5.8 

+1.1140 

0.5335 

+0.1445 

+90 

+37 

48  Tuuri 

6 

3.22 

3.8 

15    7.3 

a    6  40.9 

-  6  40.7 

+1.1920 

0..5421 

0.1181 

+90 

+49 

y  Tauri 

4 

+3.22 

+  3.4 

+15  21.3 

8  37.4 

-  4  47.9 

+1.1650 

0.5430 

+0.1155 

+90 

+46' 

d'  Tauri 

4 

3.24 

2.9 

17  16.7 

10    6.2 

-  3  21.9 

-0.7769 

0.54:56 

0.1136 

-  8 

-73 

63  Tauri 

6 

3.23 

2.9 

16  30.7 

10  21.1 

-  3    7.5 

+0.0914 

0.54;kl 

0.1133 

+42 

-22 

(J«  Tauri 

54 

3.24 

2.8 

17  10.9 

10  39.9 

-  2  49.3 

-0.6070 

0.5439 

0.1128 

+  2 

-64; 

<53  Tauri 

5 

3.25 

2.6 

17  40.1 

11    19.6 

-  2  10.9 

-1.0660 

0..5439J    0.1120 

-30 

-72 

70  Tauri 

64 

+3.21 

+  3.0 

+15  40.9 

11  25.9 

-  2    4.8 

+1.1250 

0.5444   +0.1115 

+90 

+42 

75  Tauri 

64 

3.22 

26 

16    6.4 

12  47.2 

-  0  46.0 

+0.8081 

0.5445     0.1099 

♦90 

+19. 

0»  Tauri 

4 

3.21 

2.7 

15  42.6 

12  51.2 

-  0  42.1 

+1.2500 

0.5445     0.1099 

+90 

♦57, 

B.A.C.1391 

5 

3.21 

2.6 

15  56.8 

13  48.2 

+  0  13.0 

+1.0930 

0.5445     0.1084 

+90 

+39  1 

a  Tauri 

1 

3.21 

2.1 

16  16.9 

16  22.1 

+  2  42.0 

+1.0(K)0 

0545:)     0.1050 

+90 

+331 

B.A.C.1468 

64 

+3.23 

+  0.9 

+18  31.7 

21  15.4 

+  7  25.8 

-0.9636 

0.5474 

+0.0978 

-22 

-71' 

t  Tauri 

54 

3.23 

+  0.5 

18  38.8 

23  40.0 

+  9  45.7 

-0.8616 

0.5488 

0.0940 

-14 

-71 ; 

m  Tauri 

54 

3.17 

-  0.7 

18  29.6 

3    7  12.6 

-6  56.5 

-0.0291 

0.5518 

0.0824 

+34 

-24 

119  Tauri 

5 

3.09 

2.0 

18  30.5 

18  44  6 

+  4  12.6 

+0.7902 

0.5551 

0.0630 

+90 

+23 

120  Tauri 

6 

3.09 

2.7 

18  27.5 

19  20.9 

+  4  47.7 

+0.8825 

0.5556 

0.0621 

+90 

+29 

127  Tauri 

64 

+3.07 

-  3.6 

+18  55.3 

23  38.5 

+  8  56.8 

+0.6281 

0.5568 

+0.0542 

+84 

+14 

X^  Ononis 
1    ;^2  Ononis 
j    AT*  Ononis 

44 

3.04 

4.7 

20  15.2 

4    4  52.1 

-10     0.3 

-0.5514 

0.5585 

0.0453 

+  5 

-55 

6 

3.03 

4.6 

19  43.5 

5    7.5 

-  9  45.5 

+0.0306 

0.5585 

0.0449 

+38 

-18' 

6 

2.99 

5.1 

19  41.4 

8  59.4 

-  6     1.4 

+0.2289 

0.5605 

0.0378 

+50 

-6 

;^Orioni8 

5 

2.99 

5.3 

20    8.3 

9  11.4 

-  5  49.8 

-0.2487 

0.5607 

0.0377 

+22 

-33 

68  Orionis 

6 

+2.95 

-5.7 

+19  48.8 

12  51.8 

-  2  16.8 

+0  2285 

0.5616 

+0.0308 

+50 

-  5! 

71  Orionis 

6 

2.93 

5.7 

19  11.5 

14     9.6 

-  1     1.8 

+0.9372 

0..5623 

0.0286 

+90 

+36 

15  Geminoruro 

64 

2.89 

7.1 

20  51.4 

19  55.8 

+  4  32.6 

-0.7241 

0.5627 

0.0175 

-  6 

-70 

16  Geminorum 

64 

2.90 

7.0 

20  33.7 

20    0.8 

+  4  37.4 

-0.4051 

0.5630 

0.0175 

+13 

-41 

,    V  Geminorum 

44 

2.89 

7.0 

20  16.9 

20  28.3 

+  5    3.9 

-0.0968 

0.5632 

+0.0163 

+31 

-22 

C  Geminor.     var. 

4    1+2.72 

-  9.3 

+20  43.9 

5  12    6.8 

-  3  50.1 

-0.5516 

0.5661 

-0.0133 

+  4 

-52 

j  56  Geminorum 

54 

2.62 

10.2 

20  39.2 

19  59.9 

+  3  46.3 

-0.62J»5 

0.5675 

0.0286 

0 

-60  1 

61  Geminorum 

6 

2.59 

10.5 

20  28.7 

22  11.8 

+  5  53.6 

-0.5124 

0.5682 

0.0327 

+  7 

-51  t 

79  Geminorum 

64 

2.49 

11.4 

20  35.0 

6    6  12.2 

-10  22.9 

-0.9453 

0.5682 

0.0483 

-21    -69   1 

g  Geminorum 

54 

2.45 

10.9 

18  46.9 

6  40.1 

-  9  56.0 

+0.9401 

0.5682 

0.0493 

+90 

+34 

1  85  Geminorum 

6 

+2.42 

-11.9 

+20  10.6 

10  49.5 

-  5  55.5 

-0.7570 

0.5689 

-0.0573 

-  8 

-70 

C'  Cancri 

44  1    2.28 

11.8 

17  59.0 

18    6.2 

+  1     5.8 

+1.0875  0.5696 

0.0711 

+90 

+44 

d*  Cancri 

6 

2.21 

12.4 

18  41.5 

22  58.6 

+  5  47.8 

-0.0261    0.5697 

0.0802 

+•35 

-23 

d*  Cancri 

6 

2.18 

12.1 

17  24.9 

y    0    5.2 

+  6  52.1 

+1.2220 

0.5697 

0.0820 

+90 

+57, 

,     6  Cancri 

54 

2.16 

12.7 

18  28.3 

2  34.7 

+  9  16.3 

-0.0962 

0.5699 

0.0871 

+30 

-28 

Saturn 

+18  59.8 

7    9.5 

-10  18.7 

-1.0610 

0.5689 

-0.0950 

-30 

-71 

6  Cancri 

4 

+2.08 

-13^ 

+18  33.9 

8  17.9 

-  9  12.7 

-0.7194   0.56991-0.0972 

-  5 

-r3 
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ELEMENTS  FOR  THE  PREDICTION  OF  O0CULTATION8. 

NOVEMBER. 

1 

Th«  Stab's 

At  CoiutmcnoK  in  R.  A. 

Limiting  \ 
ParaUels.  | 

Name. 

Mag. 

Bed'ns  from 
1887.0. 

Apparent 
Declination. 

Washinnrton 
Mean  Time. 

Hoar  Angle        y 

x' 

0.5699 
0.5694 
0.5693 
0.5693 
0.5689 

y' 

N. 

0 
+90 
+90 
+68 
+59 
+90 

8.| 

0 

+52 
+40 
-  2 

Aa 

AS 

.12:4 
12.5 
12.6 
12  5 
12.2 

1    ff'  Cancri 

ir^  Cancri 

7  Leonis 

^  Leonis 

23  Leonis 

6i 
6 

6 
6* 

+L87 
1.85 
1.73 
1.67 

+1^  26^8 
15  24.4 
14  52  8 
14  32.0 
13  35.4 

d    h    ni 

7  20  26.5 
21  42.0 

8  6  44.5 
10  10.8 
13  23.2 

h     m 
+  2  30.1 
+  3  42.9 
-11  33.8 

-  8  14.9 

-  5    9.2 

+1.2140 
+1.1040 
+0.4862 
+0.:?671 
+0.8766 

-0.1189 
0.1208 
0.1.354 
0.1407 
0.1459 

1     V  Leonis 

1     a  Leonis 

34  Leonis 

I  Leonis 

;^  Leonis 

5i 
H 

54 
44 

+1.59 
1.51 
1.51 
1.29 
1.21 

-12.0 
11.9 
12.3 
11.2 

9.9 

+12  58.8 

12  30.9 

13  54.5 
11     8.4 

7  56.6 

16  327 

21  0.6 

22  24.6 
9  14  56.2 

21  53.2 

-  2    6.4  1+1.0340 
+  2  11. 9, +0.8226 
+  3  32.9   -0.8245 

-  4  30.4  '  -0.8004 
+  2  11.8  +1.1560 

0.5689 
0.5689 
0.5689 
0.5689 
0.5685 

-0.1507 
0.1570 
0.1 5HH 
0.1796 
0.1867 

+90 
+90 
-11 
-  9 
+90 

+31  ' 
+16 
-76 
-79 
+37 

B.A.C.3837 
1        Mars 
.     a  Leonis 
b  Virginis 
10  Virginis 

64 

4 
6 
64 

+1.16 

1.14 

0.96 
0.93 

-10.0 

9.2 
7.6 
6.9 

f  8  40.5 
7     1.8 
6  38.7 
4  16.9 

+  2  31.9 

10  1   48.7 

3  3.8 

4  56.5 
21  53.8 

11  2    7.9 

+  5  59.0   -0.32ii« 
+  7  11.4, +1.0940 
+  9    0  1:+1.1180 
+  1  21.31+0.0847 
+  5  26.5   +0.9502 

0.5690 
0.5477 
0.5692 
0.5710 
0.5718 

-0.1908 
0.1832 
0.1935 
0.2056 
0.2079 

+18 
+90 
+J>0 
+41 
+90 

-53 
+31 
+:« 
-31 

+18 

65  Virginis 

66  Virginis 
80  Virginis 
88  Virginis 

6 
6 
6 
64 

+0.75 
0.74 
0.72 
0.72 

-  2.8 
2.8 
2.3 

-  1.5 

-  4  20.0 
4  34.4 
4  4f).2 
6  16.4 

13    9  46.4 
10  17.4 
14  56.3 

20  18.7 

+11  56.6   +1.0470 
-11  33.5   +1.1740 

-  7     4.8   +0.4400 

-  1  54.3   +0.7608 

0.5788 
0.5790 
0.5812 
0.5821 

-0.2110 
0.2110 
0.2095 
0.2069 

+86 

+85 
+45 
+84 

+25 
+36 
-12 
+  5 

NEW 

MOON. 

^  Ophiuchi 
24  Scorpii 
29  Ophiuchi 
B.A.C.6098 

'4 

64 
6 

+0.73 
0.75 
0.78 
0.94 

+  4.9 
5.1 
5.7 
7.2 

-16  21.8 

17  31.2 

18  4.3.0 
20  44.0 

15  14  17.8 
18  24.0 

16  2  22.7 
ir    2  22.7 

-10  26.7 
-  6  30.1 
+  1     9.7 
+  0  13.0 

-0.6357 
+0.0381 
+0.4077 
+0.7875 

0.5997 
0.5999 
0.6001 
0.5970 

-0.1202 
0.1118 
0.0954 
0.0422 

-  9 
+26 
+49 
+69 

-83 
-34 
-13 
+10 

fi  Sagittarii 

15  Sagittarii 

16  Sagittarii 
21   Sagittarii 

B.A.C.6347 

4 

6 
64 
5 
6 

+0.97 
0.98 
0.97 
1.01 
1.06 

+  7.4 
7.6 

7.7 
7.9 
8.0 

-21     5.1 
20  45.5 
20  25.1 

20  36.0 

21  8.6 

6  49.2 

7  24  4 

7  24.9 
11  98.4 
16  55  5 

+  4  29.1    +0.9815 
+  5     2.9   +0.6:?  13 
+  5     3.4   +0.2860 
+  8  57.4  ,  +0.3645 
-  9  48.21+0.8381 

0.5960 
0.5956 
0.5956 
0.5938 
0.5925 

-0.0320 
0.0304 
0.0304 
0.0214 

-0.0095 

+69 
+59 
+34 
+38 
+69 

*'1 

-201 
-15 
+13! 

29  Sagittarii 
33  Sagittarii 

^  Sagittarii 

i^  Sagittarii 
Lalande  35497 

54 
6 
54 
34 

64 

+1.09 
1.12 
1.10 
1.11 
1.12 

+  8.5 
8.3 
8.5 
8.4 
9.0 

-20  27.0 
21  29.7 

20  48.1 

21  15.1 
19  24.2 

21   18  6 

23     3.3 

18    0  26.1 

0  34.8 

2  48.3 

-  5  35.2  +0.1094 

-  3  54.4   +1.1850 

-  2  34.8  '  +0.482!) 

-  2  26.4  ,  +0.9469 

-  0  18.0* -0.9333 

0.5911 
0.58f)5 
0.5891 
0.5891 
0.5882 

+0.0002 
0.0041 
0.0074 
0.0075 
0.0123 

+22 

+69 
+45 
+69 
-37 

-30 
+45 
-  9 
+21 
-90 

B.  AC.  6.536 

TT  Sagittarii 
d  Sagittarii 
1         B.A.C.6707 
,    /  Sagittarii 

6 
3 
5 

64 

5 

+1.14 
1.16 
1.16 
1.23 
1.27 

+  9.1 
8.8 
9.3 
9.9 
9.9 

-19  27.8 
21   12.0 
19    9.0 

19  5.9 

20  1.7 

4  57.0 

5  31.7 
8  49.4 

16  40.7 
20  52.0 

+  1   45.8 
+  2  1!).2 
+  5  29.5 
-10  56.7 
-  6  54.7 

-0.8403 
+0.!)605 
-1.0860 
-0.8839 
+0.2743 

0.5874   +0.0168 
0.5865:    0.0180 
0.5848.    0.0251 
0.5812;    0.0412 
0.5780'    0.0497 

-31 
+69 
-49 
-32 
+35 

-90 
+22 
-90 
-90 

-21 

1 

i  57  Sagittarii 
<T  Capricorni 
TT  Capricorni 

1    p  Capricorni 
0  Capricorni 

6     +1.29 
54'    1.40 

5  1    1.42 
54      1.43 

6  1.43 

+10.3 
10.7 
11.0 
11.3 
11.1 

-19  19.6 
19  28.0 
18  34.7 
18  10.9 
18  57.1 

23  21.5 
19  1 1  32.9 

14  36.8 

15  18.1 
15  44.7 

-  4  30.6 
+  7  14.6 
+10  12.0 
+10  41.8 
+11   17.5 

-0.3270 
+0.5930 
-0.0650 
-0.4254 
+0.4236 

0.5769  I  +0.0.544 
0.56f>2!    0.0774 
0.5671     D.0826 
0.5663     0.08:)5 
0.5657,    0.0845 

+  2 

+60 
+19 

0 
+49 

-57' 
-  3 
-40 
-64  1 
.13j 

V  Capricorni 
19  Capricorni 

1         B.AC.  7263 
21   Capricorni 

'    e  Capricorni 

54 
6 
6 
64 

4 

+1.49 
1.55 
1..56 

1.5H 
1.60 

+11.3 
11.6 
12.2 
11.7 
11.9 

-18  32.0 
18  20.9 

16  27.8 

17  58.0 
17  40.7 

20  16.5 
20    2  55.8 

4  15.9 

5  42.2 

8    2.0 

-  8  20.1 

-  1  54.6 

-  0  87.1 
+  0  46.2 
+  3     1.2 

+0.3845 
+0.8405 
-1.0270 
+0.7266 
+0.6733 

0.5631 
0.5591 
0.5.-)78 
0.5572 
0.5551 

+0.0921 
0.1028 
0.1048 
0.1072 
0.1105 

+47 
+72 
-35 

+72 
+70 

-141 
+13, 
-90; 
+  5 
+  2 

29  Capricorni 

I  Capricorni 

'  42  Capricorni 

44  Capricorni 

45  Capricorni 

54 
44 
54 
6 

64 

+1.63 
1.68 
1.76 
1.77 
1.77 

+12.0 
12.1 
13.2 
13.0 
12.9 

-15  38.3 
17  18.7 
14  32  8 

14  54.8 

15  15.8 

12  36.0 

15  36.6 

ai    0  47.8 

1  30.9 

1  57.9 

+  7  26.2 
+10  20.7 

-  4  45.9 

-  4     4.2 

-  3  38.0 

-0.9858 
+1.1640 
-0.6356 
-0  1436 
+0J2944 

0.5524 
0..'>505 
0.5446 
0.5440 
0.54:^ 

+0.1171 
0.1212 
0.1330 
0.1342 
0.1345 

-31 
+73 
-6 
+21 
+45 

-90 
+39 
-83 
-45 
-19 

fi  Capricorni 
1     t  Aquarii 

5 

+1.81 

+1.87 

+13.2 
+13.3 

-14     4.8 
-14  24.8 

6  26.0 
12  51.5 

+  0  41.5 
+  6  54^ 

-0.3699 
+0.9133 

0.5396 
0.5367 

+0.1397 
+0.1468 

+  9 
+76 

-59 
+17, 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 


NOVEMBER. 


Thb  Stab's 


At  Ck>KJUMOTION  Df  B.  A. 


Xiimitixiff 
ParaUSal 


Name. 


e^  Aquarii 
42  Aquarii 
45  Aquarii 

a  Aquarii 
58  Aquarii 

70  Aquarii 

Lalande  44734 

A>  Aquarii 

X  Aquarii 
^  Piscium 

29  Piscium 

4  Ceti 

5  Ceti     • 
B.A.C.5 

14  Ceti 

15  Ceti 
26  Ceti 
29  Ceti 
33  Ceti 
35  Ceti 

/  Piscium 
V  Piscium 
64  Ceti 
f « Ceti 
^Ceti 

B.  A.C.830 
II  Ceti 

Lalande  5725 
/  Tauri 
48  Tauri 

y  Tauri 

<J»  Tauri 

63  Tauri 

<)^  Tauri 

70  Tauri 
75  Tauri 

B.  A.  C.J  391     ' 
a  Tauri 

B.A.C.I468 

%  Tauri 
m  Tauri 


119  Tauri 

120  Tauri 
127  Tauri 

;^«  Orionis 
;f*  Ononis 

;t3  Orionis 

X^  Orionis 
68  Orionis 
71  Orionis 

15  Geroinorum 

16  Geminorum 
I     V  Geminorum 


Mag. 


Bed'ns  from 
1887.0. 


Aa 


+1.89 
1.92 
1.93 
1.98 
2.00 

+2.07 
2.09 
2.16 
2.22 
2.43 

+2.44 
2.47 
2.47 

2.48 
2.63 

+2.65 
2.77 
2.80 
2.81 
2.82 

+2.86 
2.99 
3.15 
3.16 
3.21 

+3.30 
3.30 
3.41 
3.47 
3.59 

+3.61 
3.65 
3.63 
3.64 
3.66 

+3.62 
3.63 
3.63 
364 
3.69 

+3.70 
+3.68 


Aa 


+14.1 
13.7 
13.5 
14.4 
14.3 

+14.3 
14.5 
15.1 
14.9 
15.4 

+15.5 
15.5 
15.5 
15.5 
I5.I 

+15.0 
14.5 
14.5 
14.5 
14.4 

+14.4 
13.5 
12.4 
12.3 
11.3 

+10.6 

10.3 

9.0 

7.1 

3.6 

+  3.3 
3.0 
3.0 
2.9 
2.9 

+  2.7 
2.5 
2.3 
1.8 

0.9 

+  0.5 
-  1.0 


Apparent 
Declination. 


WaehlnKton 
Mean  Time. 


HonrAngle 


-ll  7.0 
13  23.4 
13  52.0 
11   15.2 

11  28.8 

-11  9.0 
10  39.4 
8  17.9 

8  20.4 
4   10.7 

-  3  39.1 
3  10.3 
3  4.4 
2  .50.9 
1     7.3 

-  I     7.3 
+  0  45.8 

1  24.4 
1  50.9 
1  52.7 

1.3 
55.1 

2.6 
19.2 
57.4 

+10  15.7 

9  38.4 

12  45.4 
12  33.0 

15  7.3 

+15  21.3 
17  16.8 

16  30.8 

17  10.9 

17  40.1 

+15  40.9 
16    6.4 

15  56.8 

16  16.9 

18  31.7 

+18  38.8 
+18  29.6 


d    h    m 
31  14  56.9 

17  59.6 
19     5.1 

««    0  56.3 
1  27.6 

10    0.3 
12  10.2 

18  36.2 
33    0  42.4 

22  54.1 


34 


0  35.4 

3  45.9 

4  1.1 

4  17.7 

18  46.3 

20  9.1 

35  10  4.4 

12  20.0 

13  43.7 

14  47.6 

17  38.4 

36  6  20.4 

22  14.8 

23  6.5 

37  7  4.7 

14  30.2 

15  46.1 

38  2  44.7 

15  .5.4 

39  13  2.6 

14  58.2 

16  26.2 
16  40.9 

16  59.5 

17  38.7 

17  45.1 

19  5.6 

20  6.1 
22  38.5 

30    3  28.8 

5  52.0 
13  19.5 


h    m 
+  8  56.3 
+11  53.4 
-11     3.2 

-  5  22.8 

-  4  52.4 

+  3  24.8 
+  5  30.9 
+11   45.4 

-  6  MM) 

-  8  45.6 

-  7  7.1 

-  4  2  0 

-  3  47.3 

-  3  31.1 
+10  33.0 

+11  53.4 

+  1  25.3 

+  3  37.1 

+  4  .58.5 

+  6  0.6 

+  8  46.6 

-  2  52.9 
-11  25.7 
-10  35.5 

-  2  51.2 

+  4  21.3 

+  5  35.0 

-  7  45.9 
+  4  12.4 
+  1  28.4 


3  20.3 

4  45.5 

4  59.7 

5  17.7 

5  55.6 

6  1.8 

7  19.7 

8  18.3 
+10  458 

-  8  33.3 

-  6  14.8 
+  0  57.9 


-1.268:) 
+0.5714 
+1.2570 
-0.6720 
-0.3424 

+0.684J) 
+0.5054 
-0.9854 
+0.1172 
-0.4494 

-0.7183 
-0.6587 
-0.7iiKJ 
-0.9170 
-0.0998 

+0.1590 
+0.7117 
+0.4271 

+0.19';)6 

+0.3697 

-0.3623 
-0.0887 
-0.6495 
-0.8007 
+1.0060 

-0.2726 
+0.6281 
-1.0150 
+1.1050 
+1.2370 

+1.2120 
-0.7194 
+0.1457 
-0.5483 
-1.0060 

+1.1790 
+0.8656 
+1.1540 
+1.0655 

-0.8784 

-0.7732 !  0.5526 
+0.0741  10.5549 


0.5350 
0.53:J5 
0.5335 
0  5292 
0.5288 

0.5261 
0.5253 
0.5225 
0.5201 
0.5144 

0.5140 
0.5149 
0.5140 
0.5140 
0.5124 

0.5123 
0.5122 
0.5121 
0.5122 
0.5124 

0.5128 
0.5150 
0.5186 
0.5188 
0.5220 

0.5243 
0.5248 
0.52f)2 
0.5341 
0.5444 

0.5455 
0.5466 
0..5466 
0.5466 
0.5469 

0.5471 
0.5471 
0.5475 
0.5491 
0.5512 


N. 


+0.1500 
0.1520 
0  1531 
0.1581 
0.1585 

+0.1658 
0.1676 
0.1719 
0.1757 
0.1855 

+0  1860 
0.1871 
0.1871 
0.1871 
0.1897 

+0.1897 
0.1895 
0.1893 
0.1891 
0.1890 

+0.1886 
0.1857 
0.1791 
0.1784 
0.1740 

+0.1689 
0.1680 
0.1594 
0.1473 
0.1212 

+0.1186 
0.1164 
0.1162 
0.1159 
0.1150 

+0.1147 
0.1127 
0.1114 
0.1076 
0.1002 

+0.0969 
+0.0851 


-54 
+67 
+76 

-  5 
+  14 

+80 
+63 
-23 
+41 
+11 

-  4 

0 

-  4 
-16 

+30 

+45  -27  I 
+90  I  +  3 
+63-131 
+48  -25  I 

+58-16' 

+16 !  -57  I 
+31  I -40 

+  1  -80 

-8U^.i; 

+90  I  +24  I 


:»§| 

+48! 
-86 

-57 

+  21 
-  9 
-90, 
-29  I 
-64 

-90 
-83' 
-90, 
-IH) 
-42 


+211 

+81 

-23 

+90 
+90 


-49 
+  1  I 
-77 
+36, 
+55 


+90  +52 
-5-73 
+45i-l9 
+  6-60 
-24  -72 


+90 
+90 
+90 


+49 
+33 
+46 


+90  +38' 

-16  -71 , 

-8  -71  I 

+41  -19 


DECEMBER. 


5 

+3.66 

-  3.2 

6 

3.66 

3.4 

64 

3.65 

4.2 

^h 

3.67 

5.3 

6 

3.66 

5.3 

6 

+3.63 

-  61 

5 

3.64 

6.1 

6 

3.63 

68 

6 

3.61 

7.0 

6i 

3.61 

8.2 

64 

+3.60 

-  8.2 

44 

+3.59 

-  8.3 

+18  30.4 
18  27.4 

18  55.3 
20  15  2 

19  43.5 

+19  41.4 

20  8.3 
19  48.8 

19  11.5 

20  51.4 

+20  33.7 
+20  16.9 


0  43.6 

1  19.4 
5  33.9 

10  439 
10  59.1 

14  482 

15  0.2 

18  37.8 

19  54.7 
1  37.0 

1  41.8 

2  9.0 


+11 
-11 


59.1 
26.3 


-  7  20.5 

-  2  21.1 

-  2  6.5 

+  1  34.8 
+  1  46.4 
+  5  16.5 
+  6  30.7 
-11  58.8 

-11  54.2 
-11  28.0 


+0.9154 
+1.0090 
+0.7643 
-0.4047 
+0.1799 

+0.3842 
-0.0916 
+0.3889 
+1.0990 
-0.5475 


0.5595 
0.5595 
0.5610 
0.5636 
0.5639 

0.5649 
0.5649 
0.5656 
0.5662 
0.5678 


-0.2308  0.5678  +0.0193 
+0.0787  0.5678  +0.0190 


+0.0656 
0.0649 
0.0568 
0.0476 
0.0473 

+0.0401 
0.0399 
0.0327 
0.0307 
0.0197 


+90 
+90 
+90 
+13 
+47 

+61 
+31 
+61 
+90 
+  5 


+31  ; 


+:i7: 

+22 

-43 

-  9 

+  2 
-25 
+  3 
+49 
-51 


+23  -30 
+41  -12, 
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ELEMENTS  FOB  THE  PREDICTION  OF  OOOULTATIONS. 

1 

DECEMBER.                                                                          { 

THB8T4B*8 

At  CONJUHonoN  im  R.  A. 

Limiting 
PvaUell 

Kame. 

Mag. 

Red'ns  ft-om 
1887.0. 

Apparent 
Dedmation 

WashioirtoD 
Mean  Time. 

HonrAngle 
H 

Y 

«' 

y' 

N. 

+lg 
+13 
+20 
-  5 
+90 

8. 
-3g^ 

-42; 

-35 
-70 
+54 

Aa 

AS 

^  Geminor.     var. 
56  Geminorum 
61  Geminorum 
79  Geminorum 

g  Geminorum 

4 

5i 

6 
5i 

♦3*49 
3.42 
3.39 
3.30 
3.26 

-ILl 
12.3 
12.5 
13.8 
13.4 

+20  43!9 
20  39.2 
20  28.7 
20  35.0 

18  46.9 

d    h    m 
a  17  38.0 
3     1  27.4 
3  38.2 

11  35.7 

12  3.4 

h     m 
+  3  28.3 
+11     1.2 
-10  52.7 

-  3  12.0 

-  2  45.4 

-0.3481 
-0.4167 
-0.2943 
-0.7191 
+1.1690 

0.5696 
0.5710 
0.5714 
0.5716 
0.5716 

-0.0119 
0.0274 
0.0318 
0.0471 
0.0481 

1  85  Geminorum 
'   ii>Cancri 

6  Caneri 
Saturn 

6  Caneri 

6 
6 
54 

4 

♦3.23 
3.08 
3.03 

2.94 

-14.2 
15.5 
15.9 

16.4 

+20  10.6 
18  41.4 

18  28.2 

19  6.2 
18  33.8 

16  11.7 

4    4  19.6 

7  56.0 

12  13.1 

13  40.0 

+  1   14.1 
-11     3.8 

-  7  35.2 

-  3  27.1 

-  2    3.3 

-0.5256 
+0.2228 
+0.1577 
-0.8931 
-0.4641 

0,5712 
0.5705 
0.5702 
0.5714 
0.5702 

-0.0560 
0.0789 
0.0857 
0.0939 
0.0965 

+  7 
+50 
+46 
-16 
+10 

-53 
-10' 

-14  1 
-71  1 
-52  i 

7  Leon  is 
^  Leonis 

23  Leonis 
a  Leonis 

34  Leonis 

64 

6 

64 

64 

+2.63 
2.57 
2.52 
2.42 

2.40 

-17.0 
17.0 
16.9 
16.8 
17.2 

+14  52.7 
14  31.9 
13  35.3 

12  30.8 

13  54.4 

9  12  17.2 
15  46.2 
19     1.7 

6    2  46.6 
4  12.4 

-  4  13.7 

-  0  52.1 
+  2  16.6 
+  9  45.3 
+11     8.1 

+0.7643 
+0.6469 
+1.1640 
+1.1100 
-0.5542 

0.5665 
0.5656 
0.5656 
0.5640 
0.5631 

-0.1338 
0.1394 
0  1446 
0.15:>3 
0.1570 

+90 
+84 
+90 
+90 
+  6 

+14  1 
+  6 
+42 
+36 
-66 

I  Leonis 

B.A.C.-3837 
6  Virginis 
10  Virginis 
c  Virginis 

54 
64 

54 

+2.15 
2.00 
1.77 
1.73 
1.66 

-16.3 
15.2 
12.9 
12.1 
12.3 

+11     8.3 
8  40.4 
4  16.8 
2  31.8 

+  3  56.3 

21     6.4 

7  8  17.0 

8  5     1.8 
9  25.0 

14  14.3 

+  3  27.2 

-  9  45.3 
+10  16.9 

-  9  28.8 

-  4  49.4 

-0.5359 
-0.0545 
+0.3394 
+1.2160 
-1.2010 

0..56I8 
0.5606 
0.5605 
0.5610 
0.5610 

-0.1775 
0.1884 
0.2030 
0.2051 
0.2069 

+  7 
+33 
+56 
+90 
-38 

-65 
-37 
-17 

+40 
-86 

65  Virginis 

HO  Virginis 

88  Virginis 

fiLibrs 

(sLibrs 

6 
6 

f 

54 

+1.43 
1.37 
1.33 
1.18 
1.16 

-  7  3 
6.7 
5.8 
1.4 
1.5 

-  4  20.1 

4  49.3 

6  16.5 

11  26.2 

10  57.2 

9  18  16.1 
23  37.7 

10  5  12.2 

11  9  25.1 
10  25.6 

-  1  45.9 
+  3  24.5 
+  8  47.0 
+11  58.8 
-11     2.9 

+1.2580 
+0.6284 
+0.9333 
+0.5680 
-0.0947 

0.5666 
0.5686 
0.5709 
0.5818 
0.5825 

-0.2086 
0.2070 
0.2050 
0.1826 
0.1814 

+86 
+80 
+84 
+70 
+27 

+45 

-  2 
+16 

-  5 
-42 

17  Libra 

18  Libra 
B.A.C.5070 

y  Libra 
ff  Libra 

7 

64 
6 
44 
6 

+1.15 
1.15 
1.10 
l.U 

1.09 

-  1.5 
1.4 

-  0.1 
+  0.9 

1.3 

-10  41.9 

10  41.4 

11  57.9 

14  24.7 

15  18.8 

NEW 

11     3.0 

11   19.3 

21   41.0 

la    2  26.2 

5  55.6 

MOON. 

-10  26.9 
-10  U.2 
-  0  12.8 
+  4  21.8 
+  7  43.2 

-0.4617 
-0.5199 
-1.0540 
+0.6061 
+0.9535 

0-5828 
0.5828 
0.5871 
0.5891 
0.5902 

-0.1807 
0.1806 
0.1674 
0.1604 

-0.1551 

+  7 
+  4 

-32 
+70 
+75 

-66 
-71 

-90 
-  3 
+20 

^1  Sagittarii 
^>  Sagittarii 
L  Jande  35497 

64 

+1.05 
1.06 
1.05 

+  8.4 
8.3 
8.6 

-20  48.1 
21   15.1 
19  24.3 

15  10  52.7 
11     1.5 
13  12.8 

+  9  40.0 
+  9  48.4 
+11  54.7 

+0.3441 
+0.8058 
-1.0670 

0.5948 
0.5948 
0.6947 

+0.0053 
0.0056 
0.0104 

+35 
+69 
-47 

-17 
+11 

-90 

B.A.C.65:^ 
ir  Sagittarii 

B.A.C.6707 
/  Sagittarii 
57  Sagittarii 

6 
3 
64 

5 
6 

+1.05 
1.07 
1.09 
1.12 
1.13 

+  8.7 
8.6 
9.4 
9.5 
9.7 

-19  27.9 
21   12.0 

19  5.9 

20  1.7 
19  19.6 

15  19.3 

15  53.4 

16    2  49.7 

6  55.6 

9  21.9 

-10    3.7 
-  9  30.9 
+  1     0.4 
+  4  57.0 
+  7  17.9 

-0.9795 
+0.8085 
-1.0420 
+0.0983 
-0.5017 

0.5942 
0.5934 
0.5876 
0.5860 
0.5838 

+0.0149 
0.0164 
0.0401 
0.0485 
0.0535 

-41 
+69 
-42 
+24 
-  7 

-90 
+11 
-90 
-31 
-71 

o  Capricorni 
IT  Capricorni 
p  Capricorni 
0  Capricorni 
V  Capricorni 

54 

5 

54 

6 

54 

+1.19 
1.21 
1.22 
1.22 
1^ 

+10.1 
10.2 
10.4 
10.3 
10.6 

-19  28.0 
18  34.7 
18  10.9 
18  57.2 
18  32.0 

20  50.7 
ir    0  15.8 

0  56.1 

1  22.1 

5  46.9 

-  5  38.7 

-  2  21.0 

-  1  42.2 

-  1  17.1 
+  2  58.3 

+0.3872 
-0.2683 
-0.6272 
+0.2160 
+0.1679 

0.5768 
0.5754 
0.5746 
0.5741 
0.5716 

+0.0766 
0.0824 
0.0836 
0.C841 
0.0926 

+45 
+  8 
-11 
+35 
+32 

-14 
-53 
-83 
-24  1 
-27 

19  Capricorni 
2J  Capricorni 

6  Capricorni 
29  Capricorni 

1  Capricorni 

6 
64 

4 

54 

44 

+1.29 
1.31 
1.33 
1.37 
1.38 

+10.7 
10.8 
10.9 
11.5 
11.1 

-18  20.9 
17  58.0 
17  40.7 
15  38.3 
17  18.7 

12  16.3 
14  58.2 
17  14.7 
21  41.7 
18    0  37.7 

+  9  14.0 
+  11  50.2 

-  9  58.0 

-  5  40.2 

-  2  50.2 

+0.6088 
+0.4921 
+0.4377 
-1.2100 
+0.9154 

0.5670 
0..5650 
0.5627 
0.5602 
0.5581 

+0.1032 
0.1075 
0  1109 
0.1179 
0.1221 

+64 
+57 
+52 
-52 
+73 

-  2 

-  9 
-12  1 
-90  1 
+17 

42  Capricorni 

:  44  Capricorni 

.  45  Capricorni 

fi  Capricorni 

1     I  Aquarii 

54 

6 

64 

5 
44 

+1.45 
1.46 
1.46 
1.50 
1.55 

+11.6 
11.7 
11.7 
11.8 
11.8 

-14  32.8 

14  54.8 

15  15.8 
14     4.8 
14  24.8 

9  35.0 
10  17.0 
10  43.4 
15    5.1 
21  21.4 

+  5  49.2 
+  6  29.7 
+  6  55.3 
+1 1     8.4 
-  6  47.4 

-0.8776 
-0.3908 
+0.0409 
-0.6186 
+0.6460 

0.5520 
0.5513 
0.5509 
0.5481 
0.5444 

+0.1343 
0.i:^'>0 
0.1353 
0.1412 
0.1482 

-22 
+  7 
+31 
-  5 
+72 

-90, 
-61  1 
-34  ' 
-81 
0 

j  42  Aquarii 
'  45  Aquarii  ' 

6 
64 

+1.60 
+1.61 

+12.0 
+11.9 

-13  23.4 
-13  52.0 

19    2  22.4 
3  26.4 

-  I  56.0 

-  0  54.0 

+0.302i» 
+0.9822 

0.5407 
0.5395 

+0.1533 
+0.1544^ 

+49 
+76 

-19 
+21 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER.                                                                             || 

The  Stab'8 

At  Cokjukction  in  R.  A. 

Limithipr 
ParaUels. 

Name. 

Mag. 

5 
6 

e>i 

4 

Red'ns  from 
1887.0. 

Apparent 
Deolinatioo 

Wa«hingu>D 
Mean  Time. 

d^    h    m 

19    9  10.2 

9  406 

18    3.2 

20  10.6 

ao    7  58.6 

Hour  Angle'        ^ 

xf 

y' 

N. 

-2f 
-  1 
+57 
+4(i 
+80 

S. 

-95 
-79 
-14 
-23 
+43 

Aa 

+^65 
1.66 
1.74 
1.76 

187 

AS 

h    m 
+  4  39.0 
+  5     8.5 
-10  44.5 
-  8  40.9 
+  2  45.7 

o  Aquarii 
58  Aquarii 
TO  Aquarii 

Lalande  44734 

^^  Aquarii 

12.6 
12.5 
12.7 
12.6 

-if  15.2 

11  28.8 

1 1     9.0 

10  39.4 

9  42.0 

-0.93171  0.5362 
-0.6080  i  0.5359 
+0.4087  1  0.5316 
+0.2314    0.5302 
+1.2370   0.5242 

+0.1600 
0.1603 
0.1677 
0.1689 
0.1769 

X  Aquarii 
27  Piscium 
29  Piscium 

4  Ceti 

5  Ceti 

5i 

5 

5 

6 

6 

+1.90 
2.13 
2.15 
2.19 
2.19 

+13.0 
13.4 
13.5 
13.5 
13.5 

-  8  20.4 
4  10.8 
3  39.2 
3  10.4 
3    4.5 

8  30.1 
«l    6  25.8 

8    6.0 
11   15.0 
11  30.0 

+  3  16.3 
+  0  33.8 
+  2  11.1 
+  5  14.8 
+  5  29.3 

-0.1563   0.5237 
-0  7143   0.5162 
-0.9817   0.5153 
-0.9212   05152 
-0.9835,0.5148 

+0.1771 
0.1866 
0.1871 
0.1881 
0.1881 

+25 
-  4 
-21 
-16 
-21 

-45 

-90 
-90 
-90 
-90 

B.A.C.5 

14  Ceti 

15  Ceti 
26  Ceti 
29  Ceti 

H 
6 

6 
6i 

+2.19+13.6 

2.36  13.3 

2.37  13.2 
2.50      12.7 
2.53      12.7 

-  2  51.0 
I     7.4 

-  1     7.4 
+  0  45.8 

1  24.4 

11  46.4 

t«    2  10.2 

3  32.5 

17  26.5 

19  41.8 

+  5  45.3 

-  4  15  4 

-  2  55.4 
+10  35.1 
-n    13.4 

-1.1790   0.5148 
-0.:i574   0.5125 
-0.0958   0.5122 
+0.4642   0.5105 
+0.1827  1  0.5113 

+0.1881 
0.1904 
0.1 9(^ 
0.1899 
0.1899 

-36 
+17 
+31 
+65 
+47 

-*M) 
-58 
-42 
-11 
-26 

33  Ceti 

:}5  Ceti 
/  Piscium 
y  Piscium 

64  Ceti 

6 
5 

+2.5.')   +12.7 
2.r,6      12  6 
2.65      12.7 
2.H0      1 2.1 
2.9!>      I  I.I 

+  1  50.9 
1  52.7 

3  1.3 

4  55.1 
8    2.6 

21  5.6 

22  9.6 

23  1     0.1 
13  44.0 

24  5  42.0 

-  9  51.9 

-  8  49.7 
-6    4.1 
+  6  18.3 

-  2  10.8 

-0  0406   0.5113 
+0.1291  '0.5113 
-0.5997   0.5115 
-0.3082;  0.5131 
-0.8470 , 0.5168 

+0.1899 
0.1897 
0.1892 
0.1860 
0.17$>6 

+34 
+44 
+  3 
+19 
-11 

-28 
-78 
-54 
-82 

^•Celi 
^»Ceti 

B.A.C.H30 
u  Ceti 

Lalande  r)72') 

4i    +3.02   411.1 
44      3.'n      lO.O 
6    i    3  21  ,      9.6 
4^1'^'^^        0.3 
6       3.37       8.4 

+  8  19.2 
7  57.4 

10  15.7 
9  38.4 

12  45.3 

6  33.8 
14  34.1 

22  1.7 

23  18.0 
25  10  19.5 

-  1  20.4    -0.*)982   0.5170 
+  6  26.0   +0.8196  0.5189 
-10  1!».5   -0.4421    0.5222 

-  9     5.3  +0.455K)   0  5222 
+  1   36.5   -1.1 580   0.5262 

+0.1792 
0.1744 
0.1698 
0.1688 
0.1602 

-21 

+90 
+12 
+66 
-36 

-82! 
+12 
-60 
-  8 
-77 

/  Tauri 

48  Tniiri 

y  Tauri 

d^'Tauri 

63  Tauri 

4      +3.48   +  6.4 
6    1    3.72       3.0 
4    i    3.74'      2.7 
4    i    3.79  i      2.6 
6       3.78 1      2.4 

+12  33.0 
15    7.3 

15  21.2 
17  16.7 

16  30.7 

22  42.4 

26  20  40.3 
22  35.9 

27  0     3.7 
0  18.5 

-10  22.9 
+10  53.8 
-11    14.3 

-  9  49.3 

-  9  34.9 

+0.980<1   0.5328 
+1.1510   0.5445 
+1.1310  10.5448 
-0.7912  0.5457 
+0.0726   0.5459 

+0.1488 
0.1229 
0.1201 
0.1183 
0.1182 

+90 
+90 
+90 
-  !) 
+40 

+25 
+45 
+42 
-73 
-23 

«J«  Tauri 

tJ«  Tauri 

70  Tauri 

75  Tauri 

e*  Tauri 

5i 
5 

eh 

4 

+3.79   +  2.5 
3.81  1      2.5 
3.76 ;      2.1 
3.78,      1.9 
3.77!      IH 

+17  10.9 
17  40.1 

15  40.0 

16  6.4 
15  42.6 

0  37.0 

1  16.2 

1  22.5 

2  42.8 
2  46.8 

-  9  17.1 

-  8  39.2 

-  8  33.1 

-  7  15.3 

-  7  11.4 

-0.6208  10.5459! +0.1 177 
-1.0740   0.5464.    0.1 167 
+1.1020  t  0.5464  1    0.1167 
+0.7930  '  0.5475  ;    0.1149 
+1.2340   0.5475:    0.1147 

+  1 
-30 
+90 
+90 
+90 

-67. 
-72 
+:^9 
+18 
+55, 

B.  AC.  1391 
a  Tauri 

B.  AC.  1468 
t  Tauri 

B.  AC.  1526 

5 

1 

64 
H 
5i 

+3.78 
3.81 

3.89 
3.92 

3.88 

+  1.7 

1.3 

0.6 

+  0.2 

-  0.6 

+15  56.8 
16  16.9 
18  31.7 
18  38.8 
16  58.5 

3  43.0 

6  15.0 

1 1     4  2 

13  26.7 

16  16.2 

-  6  17.0 

-  3  49  9 
+  0.49.7 
+  3    7.5 
+  5  51.5 

+1.0810   0.5475   +0.1132 
+0.9982   0.5490  1    0.1  OJW 
-0.9294   0.5516     0.1026 
-0.8191    0.5535     0.0989 
+1.2660  0.5546     0.0944 

+90 
+90 
-19 
-II 
+90 

+381 

+32 

-71 

-71, 

+62 

m  Tauri 

119  Tauri 

120  Tauri 
127  Tauri 

X^  Orionis 

54 

5 

6 

64 

44 

+3.94 
3.98 
3.98 
3.99 
4.04 

-  1.4 
3.6 
3.8 
4.6 
5.6 

+.18  29.6 
18  30.4 
18  27.4 
18  55.3 
20  15.2 

20  51.4 

28    8     9.9 

8  45.4 

12  57.3 

18     3.7 

+10  17.5 

-  2  47.0 

-  2  12.6 
+  1  50.7 
+  6  46.4 

+0.0396  '  0.5572 '  +0.0870 
+0.8980 '  0.5622     0.0679 
+0.9913   0.5624     0.0665 
+0.7551    0.5644     0.0592 
-0.3947   0.5663     0.0500 

+39 
+90 
+90 
+!K) 
+14 

-22' 
+29 

+:« 

+22 
-43 

x'^  Orionis 

A:3  Orionis 

y<  Orionis 

68  Orionis 

71  Orionis 

6 
6 
5 
6 
6 

+4.02 
4.04 
4.05 
4.04 
4.03 

-  5.6 
6.6 
6.6 
7.4 

7.8 

+19  43.5 

19  41.4 

20  8.3 
19  48.8 
19  11.5 

18  18.8 

22     5.0 

22  16.8 

29    1  51.7 

3    7.5 

+  7     1.0 
+10  39.2 
+10  50.6 

-  9  41.9 

-  8  28.!» 

+0.1840   0.5666 
+0.3922  0.5680 
-0.0784   0.5680 
+0.4082   0.5702 
+1.1 120   0.5702 

+0.0494 
0.0423 
0.0421 
0.0351 
0.0325 

+48 
+62 
+:^2 
+63 
+JK) 

-  9 
+  3 
-23 
+  4 
+50 

15  Geminorum 
1  16  Geminorum 
,    V  Geminorum 
1     C  Geminor.     var. 

56  Geminorum 

64 
64 
44 
4 

54 

+4.07 
4.06 
4.06 
4.04 
4.00 

-  8.9 

8.9 

9.0 

12.1 

13.6 

+20  51.4 
20  33.7 
20  16.9 
20  43.9 
20  39.2 

8  44.8 

8  49.6 

9  16.6 
30    0  30.1 

8  10.7 

-  3     3.4 

-  2  58.8 

-  2  32.8 
-11  52  0 

-  4  28.0 

-0.5098 
-0.1936 
+0.1137 
-0.28(i3 
-0.3398 

0.5720 
0.5720 
0.5723 
0.5767 
0.5781 

+0.0216 

0.0215 

+0.0208 

-0.0104 

0.0257 

+  7 
+25 
+43 
+20 
+17 

-50: 
-28| 
-111 
-33 
-37; 

61  Geminorum 
79  Geminorum 

6    '+3.99 
64  1 43.95 

-14.0 
-15^ 

+20  28.7 
+20  34.9 

10  19.2 
18     7.5 

-  2  24.2 
+  5    7.2 

-0.2163 
-0.6217 

0.5773 
0.5773 

-0.0301 
-0.0460 

+24 
+  J_ 

-:m) 

-60 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


DECEMBEB. 


The  Stab's 


At  CoNJUKcnoK  nc  B.  A. 


Limiting 
PanOlelB. 


Name. 


g  Getninorum 
tS  Geminorum 
rf'  Cancri 
6  Cancri 
Saturn 

it  Cancri 


Mag. 


Red'ns  from 
1687.0. 


+3.90 
3.90 
3.79 
3.75 

+3.71 


-1^.4 
16.3 
18.0 
1».5 

-19.2 


Apparent 
Deoliiiation 


Washinffton 
Mean  Tune. 


+18  46.8 
20  10.5 
18  41.4 

18  28.2 

19  30.9 

+18  33.8 


d     h    m 
30  18  34.7 
22  38.1 
10  31.7 

14  3.8 

15  45.4 

19  41.0 


31 


Hoar  An^e 
H 


\x    m 

+  5  33.4 

+  9  28.0 

-  3  4.2 

+  0  20.1 

+  I  58.0 

+  5  45.2 


+1.2520 
-0.4221 
+0.3362 
+0.274H 
-0.9636 

-0.3333 


0.5773 
0.5773 
0.5773 
0.5768 
0.5798 

0.5758 


-0.0471 
0.0552 
0.0789 
0.0855 
0.0889 

-0.0958 


+90 
+12 
+57 
+53 
-22 

+17 


+65 
-45; 

-  4; 

-  9 
-70, 

-43' 
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000ULTATI0N8  VISIBLE  AT  WASHINGTON  DURING  THE  XEAB  1887. 

Thb  8tab*b 

nCMEBSIOH. 

EMBBSION. 

1 

Dftte. 

Washington. 

Angle 

from 

Washington. 

An^  fh>m 

^1 

1 

Kame. 

Mag. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Vertex 

Sidereal 
Time. 

Mean 
Time. 

Kortii 
Point 

Vertex. 

Jan.     2 
6 
6 

9 
10 

/  Piscium 
a  Tauri 

B.A.C.J526* 
/  Geminorum 
54  Cuncri 

5 

1 

5i 
6 
64 

h    m 

2  1 
0  23 

n  57 

3  55 
9  12 

h    m 

7  12 
5  18 

16  51 

8  38 
13  50 

58^ 

31 

74 

180 

128 

4*1 

85 

25 

234 

113 

h   m 

3  28 

1   15 

12  45 

Star0'.2 

10  24 

h   m 

8  38 

6  10 

17  39 

south  of 

15    2 

241? 
293 
281 

])'■ 
266 

21*i 
344 
236 
limb. 
228 

h   m 
1  26 
0  52 

0  48 

1  12 

14 

y  Virgioii    muU. 
NEW  MOONr 

2i 

10    9 

14  31 

138 

174 

11  21 

15  43 

278 

299 

1  12 

31 
Feb.     1 

fi  Ceti  • 
/  Tauri 

44 

9  42 

8  36 

12  58 
11  48 

113 
170 

63 
117 

10  26 
8tilr4'.3 

13  41 
south  of 

225 

178 
limb. 

0  43 

1 

2 
2 
2 
2 
2 

48  Tauri 
y  Tauri 

70  Tauri 
$i  Tauri  t 
<^  Tauri  t 

64 

3  41 

6  31 

9  40 

11     0 

11     5 

6  49 

9  39 

12  48 

14    8 

14  13 

115 
122 

88 

94 

117 

129 
77 
35 
44 
67 

4  48 
7  30 

10  39 

11  52 
11  50 

7  56 
10  38 

13  47 

14  59 
14  58 

213 
219 
262 
257 
234 

196 
168 
210 
210 
187 

1     7 
0  59 
0  59 
0  52 
0  45 

8 

11 
11 

45  Leonis 
p  Leonis 

65  Virgin  is 

66  Virginis 

6 
4 
6 
6 

13  12 
15  50 
15    8 
15  50 

15  55         42 
18  33         20 

17  40         68 

18  22         92 

357 

328 

41 

57 

13  32 
Star2'.4 

15  58 

16  55 

16  16 
north  of 

18  30 

19  27 

4 

])»s 
341 
312 

316 

limb. 

304 

269 

0  21 

0  50 

1  5 

NEW  MOON. 

Mar.    ] 
2 
5 
6 

a  Tauri 

B.A.C.I526 
/  Geminorum 
54  Cancri 

1 

54 
6 
64 

22    7 
9  59 
5  15 

11   12 

23  27 

11  17 
6  22 

12  13 

345 

79 

182 

107 

36 

25 

230 

60 

Slar10'.2 
10  58 

Star2'.0 
12  19 

north  of 

12  16 
south  of 

13  21 

])'s 
277 
D's 
289 

limb. 

.329 
limb. 

236 

0  59 

1 

1  8 

10 
11 

y  Virginis    mult 
88  Virginis 
B.  A.  0.4647 

NEW  MOON. 

24 
64 
64 

7  52 
12  10 
16  46 

8  38 
12  52 
17  27 

182 

71 

161 

231 

94 

123 

8  13 
13    4 
17  29 

8  59 
13  45 
18  10 

222 

343 
240 

271 
353 
196 

0  21 
0  53 
0  43 

29 

Apr.    4 

6 

7 

7 

a  Tauri 
45  Leonis 
10  Virginis 

65  Virginis 

66  Virginis 

1 

6 

64 

6 

6 

8    4 

15  12 
7  11  > 

16  19 
16  42 

7  36 

14  19 
6  11 

15  14 
15  37 

98 
21 
39 
23 
59 

45 
229 

89 
344 

17 

9  12 
StarO'.O 

7  29 

SUr2M 

17  23 

B  43 
north  of 

6  29 
north  of 
16  18 

252 

198 

limb. 

52 

limb. 

298 

1     8 
0  18 
0  41 

16 
17 

42  Capricornit 
<T  Aquarii  t 

NEW  MOON. 

54 
5 

15  30 

16  54 

13  49 
15    9 

57 
22 

109 
73 

16  29 

17  32 

14  48 

15  48 

285 
311 

335 
0 

0  59 
0  39 

30 

o*  Cancri 

54 

9    5 

6  30 

166 

160 

9  48 

7  14 

230 

204 

0  44 

30 
May    4 

5 
5 

o«  Cancri 

y  Virginis   mult. 
46  Virginis* 
88  Virginis 
B.  A.  C.  4647 

6 

24 

6 

64 

64 

8  45 

8  58 

18  55 

14    8 

17  57 

6  11 

6    8 

16    4 

11  13 

15    2 

99 
204 
127 

27 
138 

102 

249 

76 

20 

92 

10    7 
Star2'.0 

19  44 
Star4M 

18  50 

7  32 
south  of 

16  52 
north  of 

15  54 

296 
268 
258 

328 
limb. 

217 
limb. 

209 

1  22 

0  49 
0  52 

7 

7 

8 

10 

y  Libra  • 

ij  Libre 
24  Scorpii 
29  Sagittarii 

44 
6 
54 
54 

9  26 
14    8 
12  29 
18  54 

624 
11     6 

9  22 
15  39 

158 

202 

53 

93 

210 

223 

97 

90 

10    2 

Star  1 '.9 

13    7 

20  19 

6  59 
south  of 
10    0 
17    4 

240 

yu 

343 

258 

291 

limb. 

23 

237 

0  35 

0  38 

1  25 

NoTB.~The  anglee  of  position  are  o 
•  Whole  ocoulUtion  below  t 
t  Immersion  below  the  horii 
i  Bmersion  below  the  horiz< 

onnted  tto 
he  horison 
M>n  of  Wai 
>n  of  WasI 

m  the  north  point 
of  Washington, 
ihington. 
linglbn. 

and  Tertezof  the  moon's  Un 

Bb,  toward  the  east. 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  V!EAR  1887. 

IMMERSION. 

EMEBSION. 

1 

Thx  Star's 

8 

Date. 

Washington. 

Angle  from 

Washington. 

Angle  flrom 

"^1 

Name. 

Mag. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Vertex. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Vertex. 

h    m 

h    m 

o 

o 

h    m 

h    m 

o 

o 

h    m 

NEfV  MOON. 

May  22 
jjune    1 

a  Taurif 

65  Virginis 

66  Virginis 

1 
6 
6 

21     9 

12  53 

13  50 

17    6 

8  12 

9  9 

60 
128 
142 

107 
135 
134 

22     0 

14  11 

15  0 

17  57 

9  30 

10  19 

270 
289 
272 

321 
274 
246 

0  51 

1  18  , 
1  10 

6 

6 

IB 

19 

16  Sagittarii 
21  Sagittarii 
48  Tauri  t 
a  Tauri 

NEW  MOON. 

6i 

5 

6 

14  43 

20  49 

21  15 

9  30 

9  42 
15  48 
15  25 

3  39 

114 

117 

98 

156 

153 

86 
148 
102 

15  56 

21  51 

22  5 
9  51 

10  55 

16  50 

16  15 

4     0 

264 

234 
229 
194 

292 
194 
281 
141 

1   13 
1     2 
0  50 
0  21 

24 

26 

July     1 

2 

a  Leonis 
a  Leonis 

49  Librs 

29  Opbiuchi 

4 
6 
6i 

4  23 
14  49 

18  37 
20  28 

22    8 
8  30 
11  57 
13  44 

93 
97 
164 

98 

145 
50 

131 
64 

5  23 
15  50 
19  11 
21  34 

23    9 

9  30 

12  32 

14  50 

292 
310 

220 
269 

345 
259 
182 
223 

1     0 
1     1 

0  34 

1  6 

4 

4 
5 
6 

9 

29  Sagittarii 
^»  Sagittarii 
/  SagitUrii 
V  Capricomi 
X  Aquarii 

NEW  MOON 

54 

54 

5 

54 

54 

15  47 
21     3 

16  2 
16    0 
21  58 

8  56 
14   11 

9  6 
9    0 

14  46 

68 
165 
106 
136 

28 

102 
137 
146 
183 
46 

16  59 
21    13 

17  17 
16  45 
23  14 

10    8 
14  21 
10  22 
9  46 
16    2 

302 
181 
253 
215 
276 

324 
151 
283 
257 
276 

1   12 

0  10 

1  16 

0  45 

1  16 

22 

23 
26 

a  Leonis 

X  Leonis 

88  Virginis 

H 

44 

64 

16    5 
16    3 
15  31 

8    3 
7  57 
7  14 

19 
108 
114 

327 
56 

87 

Star7'.4 
16  57 
16  45 

north  of 
8  51 
8  27 

294 
293 

limb. 
243 
254 

0  54 

1  14 

29 

Aug.    2 

5 

11 

12 

24  Scorpii 
TT  Capricorni 

Lalande  44734 
/  Tauri  f 
y  Tauri  • 

54 
5 

64 

4 

4 

20  15 

21  33 
17  45 
20  28 
20  21 

11  46 

12  47 

8  47 

n    6 

10  56 

6 
27 
!»2 
49 

48 

325 

11 

141 

99 
93 

Star3'.4 
22  29 
IH  52 
21   19 
21     7 

north  of 

13  43 

9  54 

11  58 

11  41 

300 
234 
274 
282 

limb. 
273 
277 
•326 
330 

0  56 

1  7 
0  52 

0  46  ^ 

12 
12 
12 
12 
12 

70  Tauri 

e^  Tauri 
75  Tauri 

^  Tauri 

B.  A.  C.  1391 

64 

4 

64 

4 
5 

22  52 
0  27 

0  48 

0  52 

1  37 

13  27 
15     1 
15  22 

15  26 

16  11 

63 
112 

14 
160 

96 

116 
165 
67 
212 
146 

23  56 
1  21 

1  30 
Star0'.5 

2  49 

14  30 

15  55 

16  4 
south  of 

17  23 

260 
208 
306 

D'8 

224 

314 
259 
3.56 
limb. 
262 

1     3 
0  54 

0  42 

1  12 

14 
16 

71  Orionis 
C»Cancrit 

NEW  MOON 

6 
44 

0    6 
0  45 

14  32 

15  3 

26 

88 

79 
135 

0  39 

1  36 

15    5 
15  54 

315 
274 

9 
325 

0  33 
0  51 

27 

16  Sagittarii 

64 

18  13 

7  49 

96 

95 

19  40 

9  17 

266 

246 

I  27  1 

Sept.  4 

6 

9 

12 

26  Ceti 
^«Ceti 

B.  AC.  1526 
g  Geminorum 

NEW  MOON 

6 
54 

54 

2  19 
21  n 
23  31 

1  39 

15  23 
10    7 
12  15 
14  11 

151 

81 

mi 

80 

• 

129 
133 
163 
133 

Star3'.5 

22  16 

0  24 

2  38 

south  of 
11    12 
13     8 
15  10 

ys 

231 
217 
277 

limb. 
281 
271 
332 

i 
! 

1     5 

0  .53  1 
0  59  1 

21 
22 
24 

49  LibrsB 
29  Ophiuchi 
^>  Sagittarii 

6 
64 

54 

18  11 

19  44 

20  39 

6  9 

7  38 

8  25 

152 

82 

125 

122 
49 
102 

18  59 

20  54 

21  38 

6  57 

8  48 

9  24 

234 

287 
220 

197 
244 
187 

0  48 

1  10 
0  59 

liTOTE.— The  angles  of  position 
•  Whole  ocoaltatlon  be 
t  Immersion  below  the 
t  Emersion  below  the 

are  o 

Jew  t 

horis 

horiM 

onnted  fro 
he  horizon 
son  of  Wai 
>n  of  Wasl 

ro  the  nori 
of  Washii 
ihini^n. 
lington. 

^  point 
ijfton. 

and  vertex  of  the  moon's  limb,  towa 

rd  the  east. 

29 
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OCCULTATIONS,   1887. 


OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YIEAR  1887. 

IHMSR8I0N. 

EMERSION. 

1 

Thr  Rtar'r 

Date. 

xna  aij^n  o 

Washington. 

Angle  from 

Washington. 

Angle  fh>m 

"si 

-      -- 

1 

Name. 

Mag. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

o 

Vertex. 

o 

Sidereal 
Time. 

b    m 

Mean 
Time. 

North  '        #.T 
Point,  i^®"-*"- 

1 

1 

h    m 

h    III 

h    m 

o 

o 

h    m 

Sept.  27 

44  Capricorni 

6 

1  58 

13  31 

48 

3 

2  57 

14  30 

271 

221 

0  59 

27 

45  Capricorni 

6i 

2  39 

14  12 

160 

in 

8Ur4M 

south  of 

D's 

limb 

29 

X  Aquarii 

5i 

1    12 

12  38 

66 

37 

2  29 

13  54 

239 

198 

1    17 

Oct.     6 

a  Tauri 

1 

21   43 

8  41 

82 

132 

22  38 

9  36 

245 

298 

0  55 

7 

no  Tauri 

5 

0  15 

11     0 

70 

125 

1  22 

12  16 

261 

316 

1     7 

7 

120  Tauri 

6 

0  55 

11   49 

100 

155 

1  59 

12  53 

232 

286 

1     4 

Jl 

ir*  Cancri 
NEW  MOON, 

6 

2  32 

13     9 

186 

236 

Sur3'.7 

south  of 

D'» 

limb. 

18 

y  LibrsR 

4^ 

10  48 

5  59 

36 

351 

20  14 

6  25 

347 

300 

0  26 

23 

0  Capricorni 

6 

22    4 

7  56 

72 

50 

23  24 

9  16 

253 

218 

1  20 

28 

14  Celi 

6 

4     5 

13  36 

354 

309 

4  29 

14    0 

315 

268 

0  84 

28 

15  Ceti 

6i 

5    6 

14  37 

74 

25 

6    9 

15  40 

242 

191 

1     3 

20 

:15  Ceti 

6i 

21  42 

7  10 

354 

39 

22    9 

7  37 

312 

354 

0  27 

3i 

H  Ceti 

44 

22    4 

7  24 

50 

102 

23  12 

8  32 

260 

309 

1     8 

Nov.    1 

/  Tauri 

4 

21  40 

6  55 

160 

212 

atari '.3 

south  of 

D's 

limb. 

2 

75  Tauri 

64 

2  49 

12    0 

160 

197 

Star3'.7 

south  of 

y% 

limb. 

4 

68  Ononis 

6 

2  27 

11  31 

26 

82 

3  13 

12  16 

312 

5 

0  46 

8 

a  Leonis     • 
NEW  MOON, 

u 

12  55 

21  42 

147 

99 

13  52 

22  38 

260 

208 

0  57 

18 

T  Sagittarii 

3 

21  56 

6    6 

131 

97 

22  41 

6  50 

210 

170 

0  45 

20 

21  Capricorni 

64 

21  28 

5  30 

60 

53 

22  51 

6  52 

260 

236 

I  23 

20 

6  Capricorni 

4 

0  41 

8  42 

04 

53 

1  42 

9  43 

227 

180 

1     1 

22 

70  Aquarii 

6 

3    5 

10  58 

127 

80 

3  36 

11  29 

186 

138 

0  31 

1 

25 

26  Ceti 

6 

2  C2 

10  13 

118 

91 

3  18 

10  59 

185 

148 

0  46 

25 

20  Ceti 

64 

5  33 

13  14 

86 

37 

6  35 

14  16 

232 

181 

1    2 

25 

33  Ceti  • 

6 

7  14 

14  54 

42 

351 

8    3 

15  44 

281 

231 

0  50 

27 

f«Ceti 

44 

21  35 

5     9 

108 

160 

22  25 

5  59 

202 

251 

0  50 

27 

H  Ceti  • 

44 

9  18 

16  50 

128 

78 

9  52 

17  24 

206 

158 

0  34 

2<) 

63  Tauri 

6 

10  45 

18    0 

:^4 

303 

8tar2M 

north  of 

y% 

limb. 

30 

m  Tauri 

5 

6  17 

13  37 

19 

344 

6  58 

14  18 

323 

279 

0  41 

Dec.     1 

;f*  Orion  is 

6 

2  40 

0  57 

347 

41 

8tar0'.4 

north  of 

D's 

limb. 

1 

;f^Orioni8 

6 

7  40 

14  56 

99 

55 

8  59 

16  16 

262 

208 

1  20 

5 

^  Leonis 
NEW  MOON. 

6 

8  31 

15  32 

198 

225 

Sur0'.3 

south  of 

D'a 

limb. 

27 

a  Tauri 

1 

23    6 

4  41 

162 

215 

Star  0'.2 

south  of 

D's 

limb. 

28 

no  Tauri 

5 

1   15 

6  46 

165 

220 

Star3'.6 

south  of 

y^ 

limb. 

20 

V  Geminorum 

44 

2  50 

8  17 

350 

45 

Star3'.6 

north  of 

D'i 

limb. 

31 

di  Cancri 

6 

3  26 

8  45 

82 

137 

4  33 

9  52 

284 

339 

1    7 

31 

e  Cancri 

54 

8  13 

13  32 

86 

93 

9  32 

14  51 

303 

272 

1  19 

NoTB.    The  an^ee  of  position  are  en 

t>tuited  fro 

m  the  nort 

Jl  point 

and  vertex  of  the  moon's  lin 

lb,  toward  the  east. 

•  Whole  occaltation  bolow  t 

ho  horizon 

of  Washia 

gton. 

t  Immeraion  below  the  horiz 

,«n  of  Was 

bington. 

t  Emersion  below  the  horiw) 

n  of  Wash 

ington. 
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DOWNES'S  TABT.K  GIVING  VALUES 

OF  T. 

• 

FOR 
k 

C0> 
L 

IPUTING  THE  TIME  AND  HOUK-ANGLE  OF  A] 

PPA 
at.  4 

z' 

RENT  CONJUNCTION. 

at.  720 

Lat.  660 

Lat.  60O 

Lat  .54© 

L 

8° 

Lat.  420 
x' 

Lat.  36<» 

x' 

x' 

x' 

x' 

x'     1 

.62 

U36 

.50 

.62 

.56 
m 

.50 

.62 

ni 

.56 
m 

.50 

lU 

.62 

m 

.56 

m 

.50 
m 

.62 
m 

.56 
m 

.50 
ni 

.62 
m 

.56 
m 

.50 
in 

.62 

.56 
in 

.50  ! 

h   m 

m 

m 

m 

m 

m 

0   0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

•4 

5 

5 

5 

6 

5 

6 

7 

20 

3 

3 

4 

4 

5 

5 

5 

6 

7 

6 

7 

•9 

8 

9 

11 

9 

10 

12 

11 

12 

14 

30 

5 

5 

6 

6 

7 

8 

8 

9 

11 

10 

11 

13 

12 

13 

16 

14 

16 

18 

16 

18 

22 

40 

6 

7 

8 

8 

9 

11 

11 

12 

14 

13 

15 

17 

16 

18 

21 

18 

21 

24 

21 

24 

29  1 

50 

7 

8 

10 

10 

11 

13 

13 

15 

17 

16 

19 

21 

19 

22 

26 

22 

26 

30 

26 

30 

36 

1   0 

9 

10 

11 

12 

14 

16 

16 

18 

21 

19 

22 

i:6 

2:? 

26 

31 

26 

31 

36 

30 

•35 

42 

10 

10 

12 

13 

14 

16 

18 

18 

21 

24 

22 

26 

30 

26 

30 

36 

31 

•35 

42 

35 

40 

48  ' 

20 

12 

13 

15 

16 

18 

21 

21 

23 

27 

25 

29 

34 

30 

34 

40 

35 

40 

47 

39 

45 

54 

30 

13 

15 

17 

18 

20 

23 

23 

26 

30 

28 

32 

37 

33 

38 

45 

39 

44 

52 

43 

50 

59 

40 

14 

16 

18 

20 

22 

25 

25 

29 

.33 

31 

35 

41 

36 

42 

49 

42 

48 

57 

47 

54 

64 

50 

16 

18 

20 

21 

24 

28 

27 

31 

36 

34 

38 

44 

39 

45 

53 

45 

52 

61 

51 

58 

68 

2   0 

17 

19 

22 

23 

26 

30 

*29 

33 

39 

36 

41 

47 

42 

48 

56 

48 

55 

65 

54 

62 

72 

10 

18 

20 

23 

25 

28 

32 

31 

36 

41 

38 

43 

50 

45 

51 

59 

51 

59 

68 

57 

66 

76 

20 

19 

22 

24 

26 

30 

34 

33 

38 

43 

40 

46 

53 

47 

54 

62 

54 

62 

71 

6i) 

69 

SO  i 

30 

20 

23 

26 

28 

31 

36 

35 

40 

45 

42 

48 

55 

50 

56 

65 

57 

64 

74 

63 

72 

83  ! 

40 

21 

24 

27 

29 

33 

37 

37 

42 

47 

44 

50 

58 

52 

59 

6S 

59 

67 

77 

65 

74 

86  ; 

50 

22 

25 

28 

•30 

34 

39 

38 

43 

49 

46 

52 

60 

54 

61 

70 

61 

69 

79 

68 

76 

88 

3   0 

23 

26 

30 

31 

35 

40 

40 

45 

51 

48 

54 

62 

56 

63 

72 

63 

71 

81 

70 

79 

90  ; 

10 

24 

27 

31 

33 

36 

42 

41 

46 

53 

49 

56 

63 

57 

65 

74 

65 

73 

83 

72 

81 

92  ; 

20 

25 

28 

32 

34 

38 

43 

42 

47 

54 

51 

57 

65 

59, 

66 

75 

66 

74 

85 

73 

82 

93 

30 

26 

29 

33 

35 

39 

44 

43 

49 

55 

52 

58 

66 

60 

67 

77 

68 

76 

86 

74 

83 

95  1 

40 

26 

29 

33 

36 

40 

45 

44 

50 

56 

53 

59 

67 

61 

69 

78 

69 

77 

87 

75 

84 

1>6 

50 

27 

30 

34 

36 

41 

46 

45 

51 

57 

54 

60 

68 

62 

70 

79 

70 

78 

88 

76 

85 

JH)  1 

4   0 

2« 

31 

•35 

37 

41 

47 

46 

52 

58 

55 

61 

69 

63 

70 

79 

71 

79 

89 

77 

86 

97  1 

10 

28 

31 

35 

38 

42 

47 

47 

52 

59 

56 

62 

70 

64 

71 

80 

71 

79 

89 

78 

86 

97 

20 

29 

32 

:)6 

38 

42 

48 

47 

53 

59 

56 

62 

70 

64 

71 

80 

72 

80 

89 

78 

87 

97 

30 

29 

32 

36 

39 

43 

48 

48 

53 

60 

57 

63 

71 

65 

72 

81 

72 

80 

90 

79 

87 

97 

40 

29 

33 

37 

39 

43 

49 

48 

5:j 

60 

57 

63 

71 

65 

72 

81 

72 

80 

89 

79 

87 

97 

50 

30 

33 

37 

39 

44 

49 

48 

54 

60 

57 

6:i 

71 

65 

Ti 

81 

72 

80 

89 

79 

87 

96 

5   0 

30 

33 

37 

39 

44 

49 

49 

54 

60 

57 

63 

71 

65 

72 

80 

72 

80 

89 

78 

86 

!»5 

10 

30 

33 

37 

40 

44 

49 

49 

54 

60 

57 

63 

71 

65 

72 

80 

72 

79 

Sri 

78 

86 

95 

20 

30 

33 

37 

40 

44 

49 

49 

54 

60 

57 

63 

71 

65 

71 

79 

72 

79 

88 

78 

85 

94 

30 

30 

33 

37 

40 

44 

49 

49 

54 

60 

57 

63 

70 

64 

71 

79 

71 

78 

87 

77 

85  93 

40 

30 

33 

37 

39 

44 

49 

48 

53 

59 

56 

62 

70 

64 

70 

78 

70 

77 

86 

76 

84  1  91 

50 

30 

33 

37 

39 

43 

48 

48 

53 

59 

56 

61 

69 

63 

70 

77 

70 

77 

85 

75 

83  90 

6   0 

30 

33 

37 

39 

43 

48 

48 

52 

58 

55 

61 

68 

63 

69 

76 

69 

76 

84 

74 

82 

89 

10 

30 

33 

37 

39 

43 

47 

47 

52 

58 

55 

60 

67 

62 

68 

7.'» 

6S 

75 

82 

73 

80 

87 

20 

29 

32 

36 

38 

42 

47 

47 

51 

57 

54 

60 

66 

61 

67 

74 

67 

73 

HI 

72 

79 

85 

30 

29 

32 

m 

38 

42 

46 

46 

51 

56 

53 

59 

65 

60 

66 

73 

66 

72 

80 

71 

78  1  84 

40 

29 

32 

35 

37 

41 

46 

45 

50 

55 

53 

58 

64 

59 

65 

71 

65 

71 

78 

70 

76  &Z 

50 

28 

31 

35 

37 

40 

45 

45 

49 

54 

52 

.57 

62 

58 

63 

70 

63 

69 

76 

6H 

74  I  8(» 

7   0 

28 

31 

34 

36 

40 

44 

44 

48 

53 

51 

55 

61 

57 

62 

68 

62 

68 

75 

67 

73 

78 

10 

27 

30 

34 

35 

39 

43 

43 

47 

52 

50 

54 

60 

56 

61 

67 

61 

66 

73 

(i5 
64 

71 

76 

90 

27 

30 

33 

35 

38 

42 

42 

46 

51 

48 

53 

58 

54 

59 

65 

59 

65 

71 

61» 

74 

30 

26 

29 

32 

M 

37 

41 

41 

45 

49 

47 

52 

57 

53 

58 

63 

5b 

63 

69 

62 

67 

71 

40 

26 

28 

31 

33 

36 

40 

40 

44 

48 

46 

50 

55 

51 

56 

62 

56 

61 

67 

50 

25 

27 

31 

32 

35 

39 

39 

42 

47 

45 

49 

53 

50 

54 

60 

54  59 

65 

1 

8   0 

24 

27 

30 

31 

34 

•38 

38 

41 

45 

43 

47 

52 

48 

52 

58 

53  1  .57 

63 

10 

24 

26 

29 

30 

33 

37 

36 

40 

44 

42 

46 

50 

47 

51 

56 

f  2 

55 

60 

20 

23 

25 

28 

29 

32 

35 

35 

38 

42 

40 

44 

48 

45 

49 

54 

30 

22 

24 

27 

28 

31 

34 

34 

37 

41 

39 

42 

46 

43 

47 

52 

40 

21 

23 

26 

27 

30 

33 

33 

35 

39 

37 

41 

44 

41 

45 

49 

, 

50 

20 

22 

25 

26 

28 

31 

31 

34 

37 

36 

39 

42 

40 

43 

47 

1 

9   0 

19 

21 

24 

25 

27 

30 

30 

32 

35 

34 

37 

40 

10 

18 

20 

22 

24 

26 

28 

28 

31 

34 

32 

35 

38 

20 

18 

19 

21 

22 

24 

27 

27 

29 

32 

31 

33 

36 

! 

30 

16 

18 

20 

21 

2:i 

25 

25 

27 

30 

29 

31 

34 

40 

15 

17 

19 

20 

22 

24 

24 

26 

28 

27 

29 

32 



1 



_.  . 

1 
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DOWNES'S  TABLE  GIVING  VALUES  OF  r. 

FOR  COMPUTING  THE  TIME  AND  HOUR-ANGLE  OF  APPARENT  CONJUNCT 

La 

>N. 

A 

1 

Lat.  30O 

1 

.at.  240 

Lat.  I80 

Lat.  120   j   Lat.  6°   j 

t.  00    j 

x' 

x' 

z' 

x' 

m' 

xf 

.62 

56  .50 

.62 

.56 

.50 

.62 

.56  .50 

.62 

ni 

.56 
m 

.50 

.62  1  .56 

.50 

.62 

!.56 

.50  ' 

h  m 

m 

m 

m 

m 

m 

m 

m 

m   m 

m 

m 

m 

m 

m 

m 

m 

.   0  0 

0    0 

0 

0 

0 

0 

0 

0;  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

6|  7 

8 

7 

7 

9 

7 

81   9 

7 

8 

10 

7 

8 

10 

8 

9 

11 

20 

12,  14 

16 

13 

14 

18 

14 

16,  19 

14 

16 

20 

14 

17 

21 

15 

18 

21 

30 

17'  20 

24 

19 

22 

27 

20 

24  1  29 

21 

25 

30 

21 

25 

31 

22 

26 

32 

40 

23 

27 

32 

25 

29 

36 

26 

321  39 

28 

33 

40 

28   34 

41 

29 

34 

42 

50 

2« 

33 

40 

31 

36 

44 

32 

39!  48 

35 

40 

50 

35 

42 

51 

35 

42.  52  il 

I  0 

33 

39 

47 

36 

42 

52 

38 

46 ,  56 

40 

47 

59 

41 

49 

60 

41 

49 

61  1 

10 

38,  45 

54 

41 

48 

59 

44 

52   63 

46 

54 

67 

47 

56 

68 

47 

56 

69 

20 

43   50 

60 

46 

54 

65 

49 

58   70 

52 

60 

74 

53 

62 

75 

53 

63 

76 

30 

48   55 

.66 

51 

60 

71 

54 

64   76 

57 

66 

79 

58 

68 

81 

59 

69 

82 

40 

52   60 

71 

56 

65 

77 

59 

69 

S2 

62 

72 

84 

63 

73 

87 

64 

74 

88 

50 

56   64 

76 

60 

69 

82 

64 

74 

87 

66 

77 

89 

68 

7c 

92 

68 

79 

93 

2  0 

59   68 

80 

64 

73 

86 

68 

78 

91 

70 

81 

95 

72 

83 

97 

72 

83 

98 

10 

62   72 

84 

67 

77 

90 

71 

81   95 

74 

85 

99 

75 

87 

101 

76 

87  102  ' 

20 

651  75 

87 

70 

81 

94 

74 

85 

99 

77 

88 

103 

78 

90 

105 

79 

91  106 

30 

681  78 

90 

73 

84 

97 

77 

88 

102 

80 

91 

106 

81 

93 

108 

82 

94  109 

40 

71 

81 

93 

76 

87 

100 

80 

91  105 

83 

94 

109 

84 

96 

111 

85 

97  112 

50 

74 

83 

96 

78 

89 

102 

82 

93  107 

85 

96 

111 

87 

98 

113 

87 

99,  114 

3  0 

76!  85 

98 

80 

91 

104 

84 

95  109 

87 

98 

113 

89 

100 

115 

89 

1011  116 

10 

77 

87 

99 

82 

92 

106 

86 

97 

in 

89 

100 

114 

91 

102 

116 

91 

103'  117 

20 

79 

89 

101 

84 

94 

i07 

88 

99 

112 

91 

102 

115 

92  104 

118 

93 

104  118 

30 

80 

90 

102 

85 

95 

108 

89 

100 

113 

92 

103 

116 

94  105 

119 

94 

105,  119 

40 

81  1  91 

103 

86 

96 

109 

90 

101 

114 

93 

104 

117 

95 

106 

119 

95 

1061 

120 

50 

82  i  92 

104 

87 

97 

no 

91 

101  114 

94 

104 

118 

95 

106 

120 

96 

107 

120 

4  0 

83 

92 

104 

88 

98 

no 

92 

102  114 

94 

105 

118 

96 

107 

120 

97 

107 

120 

10 

64 

93 

104 

88 

98 

no 

92 

102 

114 

95 

105 

118 

96 

107 

120 

97 

107 

120 

20 

84 

93 

104 

89 

98 

no 

92 

102 

114 

95 

105 

117 

96 

107 

119 

97 

107  120 

30 

84 

93 

104 

89 

98 

110 

92 

102 

114 

95 

105 

117 

96 

107 

119 

97 

107  119 

40 

84 

9a 

104 

89 

98- 

109 

92 

102 

113 

95 

104 

116 

m 

106 

118 

97 

107 

119 

50 

84 

93 

103 

88 

97 

108 

92 

101 

113 

94 

104 

115 

96 

106 

117 

96 

106 

118 

5  0 

84 

92 

102 

88 

^7 

108 

91 

101 

112 

94 

103 

114 

95 

105 

116 

06 

105 

117 

10 

83 

f»2 

102 

88 

96 

107 

91 

100 

no 

93 

102 

113 

95 

104 

115 

95 

104 

115 

20 

83 

91 

101 

87 

95 

106 

90 

99 

109 

92 

101 

112 

94 

103 

114 

94 

103 

114 

30 

82 

90 

100 

86 

94 

104 

89 

98 

108 

92 

100 

111 

93 

102 

112 

93 

102 

113 

40 

81 

89 

98 

85 

93 

103 

88 

97 

106 

91 

99 

109 

1>2 

100 

no 

50 

80   88 

97 

84 

92 

101 

87 

95 

105 

89 

97 

107 

6  0 

79   87 

95 

83 

91 

100 

86 

94 

103 

88 

96 

105 

10 

78 

85 

94 

82 

89 

98 

84 

92 

101 

20 

77 

84 

92 

80 

88 

96 

82 

91 

99 

30 

75 

82 

90 

79 

86 

94 

* 

40 

74 

81 

88 

77 

84 

92 

50 

72 

79 

86 

7  0 

71'  77 1 

84         i    t    1    1 

(Concluded  from  preceding  page.) 

k 

- 

Lat.  720 

Lat.  660 

Lat.  60° 

A 

Lat.  720 

Lat.  66° 

Lat.  6O0  ' 

x' 

X' 

u' 

X 

xi 

x' 

.62 

in 

.5e 

It 

;  .50 

m 

.62 

in 

.06 

m 

50  .( 
ni 

52 

ni 

.5(] 

.50 

62 

M 

i  .50 

.62 
m 

.56 
va 

.50  . 
m 

62 

.56 

;  .50 

m 

h  m 

m 

h  ru 

m 

u 

1   m 

9  50 

14 

le 

;  18 

18 

20 

22 

22 

24 

26 
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7 

C 

i      8 
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10 
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11 

12 
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13 
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17 
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6 
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9 

9 

fl 
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19 
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6 

6 

7 

7 

e 

8 

20 

11 

lii 
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17 

in 
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3 

1   4 

4 

5 

5 

30 

10 

11 

12 

13  14  16 
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i: 

18 

40 

2 
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3 

3 

4 

40 

9 

IC 
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12  13  14 

14 

m 

16 

50 

1 
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0 
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FOR  WASHINGTON  MEAN  NOON, 

Date. 

k 

i 

e 

L 

Date. 

it 

i             e 

.  ! 

1 

Jan.      1 

0.820 

^o?2 

185.7 

33.8 

July      0 

1            ,     1            , 
«.421            99^1   i         13?3 

32.6    ; 

6 

0.872 

42.0 

180.9 

29.7 

5 

0.337 

109.1 

16.G 

29.8    i 

11 

0.909 

35.1 

175.6 

27.1 

10 

0.248 

120.2 

20.4 

25.9    ' 

IG 

0.938 

28.9 

169.7 

25.8 

15 

O.lGl 

132.7 

24.9 

20.0 

21 

0.960 

23.0 

163.0 

25.6 

20 

0.080 

147.0 

32.6 

11.8 

26 

0.978 

17.0 

154.2 

26.G 

25 

0.034 

158.8 

53.9 

5.6 

31 

0.991 

10.7 

139.6 

28.8 

:U) 

0.018 

166.G 

130.9 

7.1 

Feb.      5 

0.998 

5.4 

92.5 

32.7 

Aug.     4 

0.064 

150.G   ,       170.6 

10.9 

10 

0.993 

9.3 

11.9 

38.8 

9 

0.176 

130.4 

182.1 

27.2 

15 

0.968 

20.7 

350.4 

47.5 

14 

0.340 

108.7 

188.7 

46.1 

20 

0.904 

36.2 

341.7 

58.5 

19 

0.537 

85.8 

194.4 

62.2 

25 

0.780 

55.9 

336.6 

68.3 

24 

0.732 

62.4 

200.3 

69.9    ! 

Mar.     2 

0.591 

79.5 

333.0 

68.9 

29 

0.881 

40.4 

207.0 

66.6 

7 

0.370 

105.1 

329.4 

53.5 

Sept.     3 

0.966 

21.4 

216.3 

56.7 

12 

0.172 

131.7 

324.4 

30.5 

8 

0.996 

7.2 

245.1 

46.1 

17 

0.043 

156.0 

312.2 

8.5 

13 

0.996 

7.6 

354.4 

38.0 

22 

0.006 

171.3 

227.1 

1.1 

18 

0.979 

16.8 

14.9 

32.4 

27 

0.049 

154.5 

167.1 

8.5 

23 

0.957 

24.0 

20.4 

28.9 

Apr.      1 

0.139 

136.2 

159.2 

20.0 

28 

0.930 

30.8 

22.9 

27.0 

6 

0.238 

121.5 

155.7 

27.5 

Oct.      3 

0.899 

37.1 

23.7 

26.3 

11 

0.330 

109.9 

153.6 

30.6 

8 

0.863 

43.5 

23.7 

26.7 

16 

0.426 

99.1 

152.3 

32.8 

13 

0.820 

50.0 

23.2 

28.3 

21 

0.499 

90.1 

151.5 

33.0 

18 

0.768 

57.6 

22.1 

31.1 

26 

0.573 

81.6 

151.1 

34.0 

23 

0.693 

67.3 

20.9 

:i5.0 

May      1 

0.647 

72.9 

151.2 

35.8 

28 

0.596 

78.9 

19.5 

40.1 

6 

0.724 

63.4 

152.1 

39.0 

Nov.      2 

0.462 

94.4 

18.4 

44.1    1 

11 

0.804 

52.5 

153.7 

44.1 

7 

0.285 

115.4 

17.9 

40.5    i 

16 

0.888 

39.1 

156.5 

51.4 

12 

0.09C 

143.8 

17.9 

19.8 

21 

0.961 

22.9 

161.9 

59.9 

17 

0.000 

178.1 

319.8 

0.5 

26 

0.996 

7.4 

189.0 

66.3 

22 

0.061 

151.4 

205.5 

13.8 

31 

0.977 

17.3 

340.9 

66.7 

27 

'0.324 

110.7 

204.2 

52.1 

Jane     5 

0.901 

36.6 

349.0 

60.4 

Dec.      2 

0.537 

85.7 

202.2 

56.9 

10 

0.799 

53.3 

355.7 

52.0 

7 

0.G92 

67.4 

199.5 

49.5 

15 

0.693 

67.2 

0.7 

44.6 

12 

0.796 

53.7 

196.0 

40.9 

20 

0.596 

78.9 

5.5 

39.2 

17 

0.864 

43.2 

191.9 

34.3 

25 

0.506 

89.3 

9.6 

35.4 

22 

0.910 

34.9 

187.1 

29.7 

30 

0.421 

99.1 

13.3 

32.6 

27 

0.942 

27.9 

181.5 

26.8    , 

32 

0.965 

21.7 

174.7 

25.3 

NOTATION. 

i 

■  I 

kj   the  ratio  of  the  illumiDsted  portion  of  the  apparent  disk  to  the  entire  apparent  di 

sk  con- 

sidered  as  the  superficies  of  a  circJe. 

iy    the  angle  between  the  sun  and  earth,  as  seen  from  the  planet. 

6,    the  angle  which  th«'  line  joining  the  cusps,  or  extremities  of  the  illuminated  |)ortion, 

1 
makes 

with  the  meridian. 

i 

Ly  the  brilliancy  of  the  disk.      I'he  unit  of  L  is  the  amount  of  light  i*eceived  by  an  ej 

1 
re  from 

a  circular  disk  with  the  «ame  albedo  as  the  planet,  subtending  an  angular  radius 

of  one 

second  of  arc,  situated  at  distance  unity  from  the   sun,  and  illuminated  by  the  1 

titter  as 

the  mean  disk  of  the  planet  is  illuminated. 

1 
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FOR  WASHINGTON  MEAN  NOON. 

Date. 

Ic 

i 

e 

L 

Date. 

Ic 

i 

6 

L 

Jan.      1 

0.993 

9^7 

o!o 

47.7 

Aug.     9 

0.316 

111?6 

^7 

183.7 

6 

0.990 

11.3 

857.4 

47.9 

14 

0.277 

116.5 

27.9 

188.4 

11 

0.988 

12.9 

354.8 

48.2 

19 

0.2.35 

121.9 

29.5 

187.3 

16 

0.984 

14.6 

a52.4 

48.5 

24 

0.192 

r^o 

31.5 

180.0 

21 

0.980* 

16.3 

350.1 

48.9 

26 

0.176 

130.5 

32.6 

173.5 

26 

0.976 

17.9 

348.0 

49.3 

28 

0.156 

133.3 

33.8 

166.3 

31 

0.971 

19.6 

346.0 

49.8 

30 

0.139 

136.2 

35.1 

157.9 

Feb.      5 

0.966 

21.3 

344.3 

50.3 

Sept.     1 

0.122 

139.2 

36.7 

147.2 

10 

0.961 

22.9 

342.9 

50.9 

3 

0.105 

142.4 

38.7 

133.9 

15 

0.9i5 

24.6 

341.6 

51.6 

5 

0.088 

145.7 

40.9 

uao 

20 

0.948 

26.4 

340.6 

52.3 

7 

0.072 

148.9 

43.7 

101.8 

25 

0.941 

28.1 

339.9 

53.1 

9 

0.058 

152.2 

47.3 

85.6 

Mar.     2 

0.934 

29.9 

:^.3 

54.0 

11 

0.044 

155.7 

51.8 

69.4 

7 

0.926 

31.7 

339.0 

55.0 

13 

0.033 

159.1 

57.7 

63.4 

12 

0.917 

33.6 

339.0 

56.0 

15 

0.023 

162.3 

65.9 

38.6 

17 

0.908 

35.5 

339.2 

57.1 

17 

0.017 

165.1 

77.6 

28.2 

22 

0.898 

37.4 

3:^.6 

58.4 

19 

0.013 

167.2 

93.8 

22.0 

27 

0.888 

39.3 

340.3 

59.7 

21 

0.011 

168.0 

114.0 

19.1 

Apr.      1 

0.877 

41.2 

341.3 

61.1 

23 

0.012 

167.3 

134.7 

21.4 

6 

0.864 

43.2 

342.5 

62.6 

25 

0.016 

165.4 

151.5 

26.8 

11 

0.851 

45.3 

343.9 

64.2 

27 

0.023 

162.7 

163.6 

3a9 

16 

0.838 

47.4 

345.6 

65.9 

29 

0.032 

1.^^9.6 

172.2 

53.3 

21 

0.824 

49.5 

347.4 

67.8 

Oct.      1 

0.043 

156.2 

178.3 

69.8 

26 

0.810 

51.6 

349.5 

69.8 

3 

0.066 

152.7 

182.9 

87.7 

May      1 

0.795 

53.8 

351.7 

72.0 

5 

0.070 

149.2 

186.5 

105.5 

6 

0.779 

56.0 

354.1 

74.4 

7 

0.086 

145.8 

189.1 

123.1 

11 

0.763 

58.2 

356.5 

77.1 

9 

0.104 

142.5 

191.3 

140.2 

16 

0.746 

60.5 

359.0 

79.9 

11 

0.121 

139.3 

193.1 

154.5 

21 

0.728  , 

62.8 

1.5 

82.9 

13 

0.139 

136.2 

194.7 

167.6 

26 

0.709 

65.2 

3.9 

86.3 

18 

0.185 

129.3 

197.6 

192.2 

31 

0.690 

67.6 

6.3 

90.0 

23 

0.230 

123.0 

199.7 

204.9 

June     5 

0.670 

70.1 

8.6 

94.0 

28 

0.272 

117.2 

201.2 

207.8 

10 

0.650 

72.6 

10.7 

98.4 

Nov.     2 

0.313 

112.0 

202.4 

205.6 

15 

0.628 

75.2 

12.7 

103.2 

7 

0.350 

107.4 

203.3 

199.5 

20 

0.606 

77.8 

14.6 

108.4 

12 

0.385 

103.3 

203.9 

190.7 

25 

0.583 

80.5 

16.3 

114.3 

17 

0.418 

99.5 

204.2 

181.4 

30 

0.559 

83.3 

17.9 

120.6 

22 

0.449 

95.9 

204.3 

172.0 

July     5 

0.533 

86.2 

19.3 

127.4 

27 

0.478 

92.5 

204.1 

162.5 

10 

0.507 

89.2 

20.5 

134.8 

Dec.      2 

0.506 

89.3 

203.7 

153.6 

15 

0.480 

92.3 

21.6 

142.8 

7 

0.532 

86.4 

203.0 

145.0 

20 

0.451 

95.7 

22.7 

151.2 

12 

0.556 

83.6 

202.1 

136.9 

25 

0.420 

99.3 

23.7 

159.9 

17 

0.580 

80.9 

200.9 

129.5 

30 

0.387 

103.1 

24.7 

108.6 

22 

0.603 

78.3 

199.5 

122.7    1 

Aug.     4 

0.353 

107.2 

25.6 

177.0 

27 

0.623 

75.8 

197.9 

116.4 

9 

0.316 

111.6           26.7 

183.7 

32 

0.643 

73.4 

196.1 

110.5 

THE  APPARENT  DISK  OF  1 

tfARS. 

1887,  Janua 

ry   1, 

0.976 

May          31,           0.997 

Sept«uib€ 

r28,         ( 

).951 

31, 

0.987 

Juno         30,            0.991 

October 

28,         ( 

).932 

March 

2, 

0.994 

July          30,            0.981 

Novembe 

r  27,         ( 

).915 

April 

1, 

0.999 

August     29,            0.967 

Decembei 

r  27,         i 

).904 

May  . 

1, 

1.000 

The  nun 

ibers  in  t 

his  table  are  the  versed  sines  of  the  ilh 

roinated 

disk,  the  f 

ipparent  < 

diameter 

of  the  plai 

let  beinjf 

taken  as  unity. 

JUPITER'S    SATELLITES,    1887. 
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APPARENT  ORBITS  OF  THE  SATELLITES  OF  JUPITER  IN  1887, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

(The  vertical  scale  is  three  timea  the  horizontal  one.) 

The  object  of  thin  figure  is  to  facilitate  the  identification  of  the  satellites  in  cases  where 
the  diagrams  of  configurations  do  not  suffice  for  that  purpose :  reference  to  the  above  diagram 
enables  one  to  identify  the  inner  nnd  outer  satellite  of  the  pair.  The  central,  vertical  ellipse 
represents  the  disk  of  Jupiter,  elongnted  thre  *  times  in  the  vertical  direction  ^to  correspond  to 
the  reprenentation  of  the  orbits  of  the  satellites. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  456 — 479,  is  the  page  of 
diagrams  of  configurations,  for  the  same  month.  The  light  dioks  O  in  the  vertical  row  in  the 
middle  of  the  page  represent  the  relative  i>o8ition  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  me^n  time  indicated  above  the  diagrams.  The  lati- 
tudes of  the  satellites  are  always  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  nt  nearly  the  same  distance  from  the  planet^  when  they 
are  placed  one  above  the  other  according  to  their  apimrent  latitudes.  The  numerals  designat- 
ing the  satellites  are  placed  on  the  right  or  led  hand  side  of  tlie  dot,  according  as  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west — the  motion  being  always  toward  the  numeral.  Frequently,  at  tlie  e|K)ch  of  the  config- 
uration, one  or  more  satellites  will  be  invisible,  being  projected  on  the  disk  of  the  planet: 
this  phenomenon  is  indicated  by  a  light  disk  O  at  the  left  hand  8ide  of  the  page.  Frequently, 
also,  one  or  more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  the  disk, 
or  eclipsed  in  the  shadow  of  the  planet:  this  phenomenofi  is  indicated  by  a  dark  disk  #  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out 
which  satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  dififerent  hour  from  that  for  which  the  diagram  is  con- 
structed, the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
given  position  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval  on 
the  above  diagram  of  the  orbits,  by  means  of  the  following  table  of  the  periods: — 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 


1. 

d 

1 

h 
18 

m 
28 

35.945 

=  1.76986048 

IL 

3 

13 

17 

53.735 

=  3.55409416 

IIL 

7 

3 

59 

35.854 

=  7.16638720 

IV. 


16    16      5      6.928    =  16.75355241 
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WASHINGTON  MEAN  TIMES  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 

SATELLITE    I. 

h    m 

h    m 

h    m 

h    m 

Jan.       1 

13  37.6 

Mar.    23 

22  48.7 

June    13 

6  57.7 

Sept.     2 

17    0.0 

3 

8    6.7 

25 

17  14.8 

15 

1  25.1 

4 

11  29.8 

5 

2  35.7 

27 

11  41.0 

16 

19  52.5 

6 

5  59.7 

6 

21    4.6 

29 

6    7.2 

18 

.  14  20.0 

8 

0  29.7 

8 

15  33.5 

31 

0  33.2 

20 

8  47.6 

9 

18  69.6 

10 

10    2.4 

Apr.       1 

18  69.2 

22 

3  15.3 

11 

13  29.7 

12 

4  31.1 

3 

13  25.1 

23 

21  43.0 

13 

7  69.7 

13 

22  59.8 

5 

7  51.3 

25 

16  10.8 

•    16 

2  29.7 

15 

17  28.4 

7 

2  17.2 

27 

10  38.6 

16 

20  69.8 

17 

11  57.0 

8 

20  43.2 

29 

6    6.5 

18 

16  29.8 

19 

6  25.5 

10 

15    9.1 

30 

23  34.5 

20 

9  69.9 

21 

0  54.0. 

12 

9  35.0 

July      2 

18    2.6 

22 

4  30.0 

22 

19  22.4 

14 

4    0.9 

4 

12  30.6 

23 

23    0.2 

24 

13  50.8 

15 

22  26.9 

6 

6  58.8 

26 

17  30.4 

26 

8  19.0 

17 

16  52.7 

8 

127.1 

27 

12    0.6 

28 

2  47.2 

19 

11  18.6 

9 

19  55.4 

29 

6  30.7 

29 

21  15.3 

21 

5  44.4 

11 

14  23.8 

Oct.       1 

1    0.9 

1                31 

15  43.5 

23 

0  10.3 

13 

8  52.2 

2 

19  31.1 

Feb.       2 

10  11.4 

24 

18  36.1 

15 

3  20.7 

4 

14    1.4 

4 

4  39.3 

26 

13    2.1 

16 

21  49.3 

6 

8  31.7 

5 

23    7.2 

28 

7  28.1 

18 

16  17.8 

8 

3    2.1 

7 

17  35.0 

30 

1  53.9 

20 

10  46.6 

9 

21  32.3 

9 

12    2.8 

May       1 

20  19.9 

22 

5  15.4 

11 

16    2.6 

11 

6  30.5 

3 

14  46.0 

23 

23  44.2 

13 

10  32.9 

13 

0  58.0 

5 

9  12.0 

25 

18  13.0 

14 

19  25.7 

7 

3  38.1 

27 

12  41.9 

16 

13  53.1 

8 

22    4.3 

29 

7  10.9 

18 

8  20.5 

10 

16  30.4 

31 

1  39.9 

20 

2  47.8 

12 

10  56.6 

Aug.      1 

20    9.0 

Deo.      2 

0  42.2 

21 

21  15.1 

14 

5  22.8 

3 

14  38.0 

3 

19  12.6 

23 

15  42.3 

15 

23  49.1 

5 

9    7.2 

6 

13  42.7 

25 

10    9.4 

17 

18  15.4 

-7 

3  36.5 

7 

8  12.9 

27 

4  36.3 

19 

12  41.9 

8 

22    5.8 

9 

2  43.0 

28 

23    3.4 

21 

7    8.3 

10 

16  35.1 

10 

21  13.3 

Mar.       2 

17  30.3 

23 

1  34.7 

12 

11    4.6 

12 

16  43.3 

4 

11  57.3 

24 

20    1.3 

14 

5  33.9 

14 

10  13.6 

6 

6  24.0 

26 

14  27.9 

16 

0    3.4 

16 

4  43.6 

1                  8 

0  50.8 

28 

8  54.6 

17 

18  32.9 

t7 

23  13.7 

9 

19  17.5 

30 

3  21.3 

19 

13    2.4 

19 

17  43.7 

11 

13  44.1 

31 

21  48.1 

21 

7  31.9 

21 

12  13.9 

!                 13- 

8  10.6 

June      2 

16  15.0 

23 

2    1.6 

23 

6  43.8 

15 

2  37.2 

4 

10  42.0 

24 

20  31.2 

25 

1  13.9 

16 

21    3.6 

6 

5    9.0 

26 

15    0.9 

26 

19  43.8 

1                18 

15  29.9 

7 

23  36.1 

28 

9  30.6 

28 

14  13.7 

20 

9  56.2 

9 

18    3.2 

30 

4    0.3 

30 

8  43.6 

22 

4  22.5                   11 

12:W.4 

31 

22  30.1 

32 

3  13.4 
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SATELLITE 

II 

• 

h    m 

h    m 

h    m 

h    m 

Jan. 

0 

23  52.4 

Mar. 

27 

5  34.7 

June 

20 

9  26.7 

Sept.    13 

17  24.6 

4 

13  12.1 

30 

18  43.7 

23 

22  41.9 

17 

6  48.6 

8 

2  31.2 

Apr: 

3 

7  51.6 

27 

11  56.7 

20 

20  12.2 

11 

15  49.9 

6 

21    0.1 

July 

1 

1  13.1 

24 

9  36.3 

15 

5    8.0 

10 

10    7.5 

4 

14  29.0 

27 

23    0.3 

18 

18  26.1 

13 

23  15.7 

8 

3  46.5 

Oct.       1 

12  24.5 

22 

7  43.6 

17 

12  22.9 

11 

17    3.4 

5 

1  4a6 

25 

21    0.7 

21 

1  31.1 

15 

6  21.9 

8 

15  12.8 

29 

10  17.2 

24 

14  38.3 

18 

19  39.9 

12 

4  37.3 

Feb. 

1 

23  33.5 

28 

3  46.8 

22 

8  59.2 

15 

18    1.8 

5 

12  49.0 

May 

1 

16  54.2 

25 

22  18.1 

9 

2    4.3 

5 

6    3.0 

29 

11  38.3 

12 

15  18.7 

8 

19  10.8 

Aug. 

2 

0  58.0 

16 

4  33.0 

12 

8  20.1 

5 

14  19.0 

19 

17  46.4 

15 

21  28.7 

9 

3  39.5 

Dec.       1 

0  16.7 

23 

6  59.6 

19 

10  38.8 

12 

17    1.1 

4 

13  40.3 

26 

20  11.8 

22 

23  48.3 

16 

6  22.3 

8 

3    3.8 

Mar. 

2 

9  24.1 

26 

12  59.3 

19 

19  44.5 

11 

16  27.1 

5 

22  35.3 

30 

2    9.7 

23 

9    6.4 

15 

5  50.2 

9 

1146.6 

June 

2 

15  21.6 

26 

22  29.1 

18 

19  13.1 

13 

0  56.8 

6 

4  33.1 

30 

11  51.6 

22 

8  35.9 

16 

14    7.3 

9 

17  46.2 

Sept. 

3 

1  14.8 

25 

21  5a3 

20 

3  16.6 

13 

6  58.8 

6 

14  37.7 

29 

11  20.6 

23 

16  26.3 

16 

20  13.0 

10 

4    1.4 

33 

0  42.7 

£ 

lATELL 

ITE 

III 

• 

h    m 

h    m 

h    m 

h    m 

Jan. 

5 

5  58.9 

Apr. 

1 

2  34.3 

June 

25 

19  35.4 

Sept.    19 

20  58.5 

12 

10    4.5 

8 

5  52.4 

July 

2 

23  23.0 

27 

1  22.6 

19 

14    7.2 

15 

9    9.3 

10 

3  14.4 

Oct.       4 

5  47.4 

26 

18    5.5 

22 

12  25.6 

17 

7    9.9 

11 

10  13.3 

Feb. 

2 

2159.8 

29 

15  42.9 

24 

11    9.6 

18 

14  39.7 

10 

1  49.1 

May 

6 

19    0.9 

31 

15  13.1 

17 

5  33.8 

13 

22  21.1 

Aug. 

7 

19  20.7 

Nov.     30 

17  25.9 

24 

9  14.1 

21 

1  43.5 

14 

23  30.8 

Dec.       7 

21  51.9 

Mar. 

3 

12  50.0 

28 

5    9.2 

22 

3  43.9 

15 

2  16.9 

10 

16  22.2 

June 

4 

8  38.9 

29 

7  59.4 

22 

6  40.8 

17 

19  49.7 

11 

12  13.1 

Sept. 

5 

12  IB.S 

29 

11    3.3 

24 

23  13.8 

18 

15  52.3 

12 

16  36.7 

36 

15  24.6 

, 

a 

iATELL 

ITE 

IV 

• 

h    m 

h    m 

h    m 

b    m 

Jan. 

7 

4  42.0 

^y 

17 

5  50.9 

July 

26 

4  58.5 

Nov.      4 

4    2.2 

23 

23    3.0 

3 

20    4.3 

Aug. 

11 

23  39.0 

21 

0  39.7 

Feb. 

9 

16  32.9 

20 

10  38.3 

28 

18  57.7 

Dec.       7 

21  12.1 

26 

9    6.5 

Jnne 

6 

1  54.0 

Sept. 

14 

14  47.0 

24 

17  31.7 

Mar. 

15 

0  42.7 

22 

18    0.9 

Oct. 

1 

10  58.7 

41 

13  29.8 

31 

15  31.6 

Jaly 

9 

11    3.5 

18 

7  26.1 
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WASHINGTON  MEAN 

TIME. 

JANUARY.                                                                               1 

d      b    m     a 

d      b    m     8 

d      h    m     8 

1      1  10 

II.    Oc. 

Re. 

11  42    9  57.5 

U.    Ec. 

Dia. 

ai   21  55 

I.    Sh. 

Eg.    1 

955 

III.    Sh. 

In. 

17    7 

II.  •Oc. 

Re. 

23    8 

I.    Tr. 

e|.  ; 

Bib. 

11  24  26.9 

I.    Ec. 

Dis. 

13     2  14  26.9 

I.    Ec. 

Dia. 

22     4    0    9.2 

II.    Ec. 

12  11 

111.    Sh. 

Eg. 

4  11  39.5 

III.    Ec. 

Dia. 

9    0 

II.    Oc. 

Re.     ; 

14  42 

m.»Tr. 

In. 

537 

I.    Oc. 

Re. 

17    4  20.7 

I.»Ec. 

Dia. 

14  44 

I.»Oc. 

Re. 

6  12  37.7 

m.    Ec. 

Re. 

20  28 

I.    Oc. 

Re. 

16  40 

IH.^Tr. 

Eg. 

9    9 

m.  Oc. 

Dia. 

21  47 

ni.   Sh. 

In. 

9     8  31 

I.    8h. 

I?. 

11    0 

in.  Oc. 

Re. 

93     0    1 

in.  Sh. 

Eg. 

9  40 

I.    Tr. 

lo. 

23  20 

I.    Sh. 

In. 

3    0 

in.    Tr. 

S!    . 

10  44 

I.    Sh. 

Eg. 

13     0  34 

I.    Tp. 

In. 

4  44 

in.  Tt. 

Eg. 

11  53 

I.    Tp. 

Eg. 

1  34 

I.    Sh. 

Eg. 

14  10 

l.»Sh. 

In. 

15  19 

II.  •Sh. 

In. 

2  46 

I.    Tp. 

Eg. 

15  25 

I.^Tr. 

In. 

17  88 

II.*Tp. 

In. 

7  12 

II.    Sh. 

In. 

16  23 

I.*Sh. 

Eg. 

17  69 

II.*Sh. 

Eg. 

9  38 

II.    Tp. 

In. 

17  36 

I.*Tp. 

Eg. 

20  14 

n.    Tr. 

e|. 

9  50 

n.  Sh. 

Eg. 

23    3 

II.    Sh. 

In! 

3     5  52  51.1 

I.    Ec. 

Dia. 

12  12 

II.    Tp. 

^ 

94     1  33 

n.    Tp. 

In. 

9  13 

I.    Oc. 

Re. 

20  42  48^ 

I.    Ec. 

1  42 

n.    Sh. 

Eg. 

4     2  59 

I.    Sh. 

In. 

14     0    6 

I.    Oc. 

Re. 

4    6 

U.    Tr. 

e|. 

Dia. 

4    9 

I.    Tr. 

In. 

17  49 

I.«8h. 

In. 

11  32  42.8 

I.    Ec 

5  13 

I.    Sh. 

Eg. 

19    2 

I.    Tp. 

In. 

14  57 

I.»Oc 

Re. 

6  22 

I.    Tp. 

Eg. 
Die. 

20    2 

I.    Sh. 

Eg. 

2tf     838 

I.    Sh. 

In. 

9  36  34.9 

n.   Ec. 

21  14 

I.   Tr. 

E^. 
D^ 

953 

1.    Tp. 

In. 

14  30 

II.*Oc. 

Re. 

19     1  26  36^ 

n.    Ec. 

10  51 

I.    Sh. 

Eg. 

A     0  13  55.2 

m.    Ec. 

Dia. 

625 

n.   Oc. 

Re. 

12    4 

I.    Tp. 

is. 

0  21    7  5 

I.    Ec. 

Di«. 

15  11    5.1 

L^Ec. 

Dia. 

17  17    5.7 

II.  •  Ec. 

2  16    0.2 

in.    Ec. 

Re. 

17  50 

III.*Sh. 

In. 

22  17 

II.    Oc. 

Re. 

3  42 

I.    Oc. 

Re. 

18  34 

I.    Oc. 

Re. 

d6     6    0  5ai 

I.    Ec. 

Dia. 

5    1 

III. .  Oc. 

Dw. 

20    5 

III.    Sh. 

Eg. 

9  25 

I.    Oc. 

Re. 

6  56 

III.    Oc. 

Re. 

22  58 

III.    Tp. 

In. 

12    7  48.4 

III.    Ec. 

Dia. 

21  27 

I.    Sh. 

In. 

16     0  47 

III.    Tp. 

Eg. 

14    6  34.0 

III.»Ec. 

Re. 

22  38 

I.    Tr. 

In. 

12  17 

I.    Sh. 

In. 

17  14 

UI.»Oc 

Dia. 

23  41 

I.    Sh. 

Eg. 

13  31 

I.    Tp. 

In. 

18  57 

in.    Oc. 

Re. 

6     0  51 

I.    Tr. 

Eg. 

14  31 

I.^Sh. 

In. 

97      3    6 

I.    Sh. 

In. 

4  36 

II.    Sh. 

s 

15  43 

I.^Tp. 

Eg. 

4  21 

I.    Tp. 

In. 

6  59 

II.    Tp. 

In. 

20  29 

II.    Sh. 

In. 

5  19 

I.    Sh. 

Eg. 

7  16 

II.    Sh. 

Eg. 

22  57 

II.    Tp. 

In. 

6  32 

I.    Tp. 

Eg. 

9  34 

II.    Tr. 

e|. 

Dis. 

23    8 

II.    Sh. 

Eg. 

12  20 

II.    Sh. 

In. 

18  49  29.7 

I.    Ec. 

17      1  31 

II.    Tp. 

Eg. 
Dia. 

14  50 

II.  •Tp. 

In. 

22  11 

I.    Oc. 

Re. 

9  39  27,7 

I.    Ec. 

14  59 

II.  •Sh. 

Eg. 

r   15  55 

I.»Sh. 

In. 

13    3 

I.    Oc. 

Re. 

17  23 

II.  •Tp. 

4 

17    7 

I.»Tr. 

In. 

18     6  45 

I.    Sh. 

In. 

a8     0  29  17.8 

I.    Ec. 

Dia. 

18  10 

I.»Sh. 

Eg. 

7  59 

I.    Tp. 

In. 

3  53 

I.    Oc. 

Re. 

19  20 

I.    Tp. 

E^. 
Dw. 

859 

I.    Sh. 

Eg. 

21  34 

I.    Sh. 

In. 

22  53  12.3 

II.    Ec. 

10  11 

I.    Tr. 

Eg. 

22  49 

I.    Tp. 

In. 

8     3-49 

II.    Oc. 

Re. 

14  43  27.4 

II. -Ec. 

Dw. 

23  47 

I.    Sh. 

Eg. 

13  17  47.7 

I.    Ec. 

Dis. 

19  43 

II.    Oc. 

Re. 

a9    1   0 

I.    Tp. 

Eg.     1 
D&.   ! 

13  53 

III.   Sh. 

In. 

19     4    7  43.5 

I.    Ec. 

Dia. 

6  33  50.1 

II.    Ec. 

16^  9 

m.^Sh. 

Eg. 

7  31 

I.    Oc. 

Re. 

11  33 

II.    Oc. 

Re.     . 

16  40 

I.*Oc. 

RS. 

8    9  59.2 

m.    Ec. 

Dia. 

18  57  34.1 

I.    Ec. 

Dia. 

18  52 

in.    Tr. 

In. 

10    9  51.0 

in.    Ec. 

Re. 

22  21 

I.    Oc. 

Re. 

20  45 

m.    Tp. 

Eg. 

13  14 

in.  Oc. 

Dia. 

39      1  45 

ni.    Sh. 

In.      , 

9   10  24 

I.    Sh. 

In. 

15    0 

III.»Oc. 

Re. 

3  57 

in.    Sh. 

Eg. 

11  36 

I.    Tp. 

In. 

»•     1  14 

I.    Sh. 

In. 

658 

UI.    Tp. 

In! 

12  38 

I.    Sh. 

Eg. 

228 

I.    Tr. 

In. 

8:« 

III.    Tp. 

Eff. 

13  48 

I.    Tp. 

Eg. 

327 

I.    Sh. 

Eg. 

16    3 

I.^Sh. 

In. 

17  54 

n.»sh. 

In. 

4  39 

I.    Tr. 

Eg. 

17  17 

I.*Tp. 

In. 

20  19 

II.    Tp. 

In. 

9  46 

II.    Sh. 

In! 

18  16 

I.*Sh. 

Eg. 

20  33 

II.    Sh. 

Eg. 

12  15 

II.    Tr. 

In. 

19  28 

I.    Tp. 

Eg.    1 

22  53 

n.    Tp. 

e|. 

Dm. 

12  25 

n.    Sh. 

Eg. 

31      1  38 

II.    Sh, 

K!    , 

!•     7  46  10.8 

I.    Ec. 

14  49 

II.  •Tr. 

Eg. 

4    7 

II.    Tp. 

In. 

11    9 

I.    Oc. 

Re. 

22  36    4.3 

I.    Ec. 

DU. 

4  16 

n.   Sh. 

Eg-    1 

11     4  52 

I.    Sh. 

In. 

«l      2    0 

I.    Oc. 

Re. 

640 

II.    Tp. 

dS.  ' 

6    5 

I.    Tp. 

In. 

19  42 

I.    Sh. 

In. 

13  25  55.7 

I.^Ec. 

7    6 

I.    Sh. 

Eg. 

20  56 

I.    Tr. 

In. 

16  49 

I.»Oc. 

He. 

8  17 

I.    Tp. 

Eg. 

! 

Kom.~In.denotea  ingress;  Bg.,  egressi  Dia.,  diaappeanaoe;  Ro.,  reappearance;  So.,  eclipae. 

Oe.  denotes  oeenltation ;  Tr.,  tranait  of  the  aateUite   Sh..  transit  of  the  shadowi  *  Ylalble  at  Waahington. 


JUPITER'S   SATELLITES,   1887. 


459 


WASHINGTON  MEAN  TIME. 

JANUARY. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

•■  ^ 

n        •      ^ 

^ 

^ 

t7 

Configurations  at  Iff"  0°>  for  an  Inverting  Telescope. 

D^y. 

Weet 

BMt. 

1 

03- 

4-                                                       O    1               -2 

2 

4-                                 3-                1-     20  • 

z^ 

•4                        -3           -2     ,              O            1 

4 

•4                               '3  1           O  -2 

5 

•4                               O          ,?     2- 

6 

2:*l      O                                -3 

7 

•2           Ol-      -4                3- 

8 

O  3-             -2            -4 

•!• 

9 

3-               1-    O      2-                                         -4 

10 

•3           2-                    O            1                                               -4                    II 

11 

•3     I.             C 

)                                                               4- 
)      -3  1-     2-  .                             4- 

•8« 

12 

c 

13 

\.       O                                -3      4- 

14 

•2              O     1*           4-         3- 

15  1 

^•o    ^-  -^ 

16 

4-   3-               I'O        2- 

17 

4-        3-            2-                    O      •> 

18 

4-                                 -3          1-        •  02 

19 

4-                                                             0-3          1     2- 

20 

•4                                              1     2-  O                          -3 

21 

•4                           -2                 O         1*                     3- 

22 

•4                        1  O 

23 

el- 

3-       -4  O            2- 

24 

s'             2-               O    1         '4 

25 

•3                ,.-«      O                                    -4 

26 

•03           1        -2                              -4 

27 

02- 

1-             O                       -3                                   -4 

28 

•2                  O          1-                     3-                        4- 

29 

•1       O        2      3-                                4- 

30 

3'        O  !•                2-             4' 

31 

3-               2-              O             4- 

••• 
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WASHINGTON  MEAN  TIME.                                               ! 

FEBRUARY. 

d      h    m     A 

d      h    m     A 

d      h    m     fl 

1 

1    10  31 

I.    Sh. 

In. 

!•    10  16 

I.    Tr. 

Eg. 
In. 

»•      3  53 

I.    Oc. 

Re.     1 

11  45 

I.    Tr. 

In. 

17  29 

II.  •Sh. 

13  38 

ni.^sh. 

In. 

12  44 

I.    Sh. 

Eg. 

19  54 

II.    Tr. 

In. 

15  48 

m.»sh. 

Eg. 

13  56 

I.*Tr. 

4 

Dl8. 

20    7 

II.    Sh. 

Eg. 

18  27 

ni.    Tr. 

In. 

19  50  53.0 

II.    Ec. 

22  26 

II.    Tr. 

e|. 

19  53 

ni.    Tr. 

Eg. 

a     0  50 

II.    Oc. 

Re. 

11     4  15  41.4 

I.    Ec. 

Die. 

21  43 

I.    Sh. 

In. 

7  54  10.5 

I.    Ec. 

Dis. 

7  36 

I.    Oc. 

Re. 

22  49 

I.    Tr. 

In. 

11  17 

I.    Oc. 

Re. 

VZ     1  21 

I.    Sh. 

In. 

23  5G 

I.    Sh. 

Eg. 

16    5  49.9 

m.*Ec. 

Dis 

2  32 

I.    Tr. 

In. 

ai    1    1 

I.    Tr. 

Eg. 

18    3  30.3 

III.'Ec. 

Re. 

335 

I.    Sh. 

Eg. 

9  21 

II.    Sh. 

In. 

21  11 

III.    Oc. 

Dis. 

4  44 

I.    Tr. 

Eg. 
Dis. 

11  36 

II. 'Tr. 

In. 

22  49 

III.    Oc. 

Re. 

11  41  41.5 

II.    Ec. 

11  58 

n.»sh. 

Eg. 

3     459 

I.    Sh. 

In. 

16  34 

II. -Oc. 

Re. 

14    7 

n.»Tr. 

is. 

6  13 

I.    Tr. 

In. 

22  43  57.2 

I.    Ec. 

Dis. 

19    5  30.0 

I.    Ec. 

7  12 

I.    Sh. 

Eg. 

IS     2    4 

I.    Oc. 

Re. 

22  21 

I.    Oc. 

Re. 

824 

I.    Tr. 

Eg. 

9  41 

III.    Sh. 

In. 

aa  16  11 

I.^Sh. 

In. 

14  55 

II.  ♦Sh. 

ff. 

11  51 

m.   Sh. 

Eg. 

17  17 

I.»Tr. 

In. 

17  23 

II. 'Tr. 

In. 

14  42 

III.*Tr. 

In. 

18  24 

I.    Sh. 

Eg. 

17  33 

II.  •^Sh. 

Eg. 

16  13 

IIL'Tr. 

Eg. 

19  28 

I.    Tr. 

Eff. 
Dis. 

19  56 

II.    Tr. 

e|. 

19  49 

I.    Sh. 

In" 

23     3  33  19.7 

II.    Ec 

4     2  22  30.1 

I.    Ec. 

Dis. 

21    0 

I.    Tr. 

In. 

8  15 

II.    Oc. 

Re. 

545 

I.    Oc. 

Re. 

22    3 

I.    Sh. 

Eg. 

13  33  45.6 

I.*Ec. 

Dis. 

23  28 

I.    Sh. 

In. 

23  12 

I.    Tr. 

Eg. 

16  48 

I.»Oo. 

Re. 

5     0  41 

I.    Tr. 

In. 

14     6  46 

II..  Sh. 

In. 

a4     3  58  18.6 

III.    Ec. 

Dis. 

1  41 

I.    Sh. 

Eg. 

9    9 

II.    Tr. 

In. 

5  52  45.6 

III.    Ec. 

Re. 

2  52 

I.    Tr. 

Eg. 
Dw. 

9  24 

II.    Sh. 

Eg. 

832 

m.   Oc 

Dis. 

9    7  40.6 

II.    Ec. 

11  40 

II.    Tr. 

e|. 

Dw. 

956 

ni.  Oc. 

Re. 

14    5 

II. -Oc. 

Re. 

17  12  18.3 

I.^Ec. 

10  39 

I.    Sh. 

In. 

20  50  46.0 

I.    Ec. 

Dis. 

20  31 

I.    Oc. 

Re. 

11  44 

I.*Tr. 

In. 

6     0  13 

I.    Oc. 

Be. 

15    14  18 

I.'Sh. 

In. 

12  52 

I.^Sh. 

Eg. 

5  42 

m.    Sh. 

In. 

15  27 

I.*Tr. 

In. 

13  55 

I.*Tr. 

Eg. 

754 

in.    Sh. 

Eg. 

16  31 

I.*Sh. 

Eg. 

22  38 

II.    Sh. 

S: 

10  52 

ni.    Tr. 

Ih. 

17  39 

I.^Tr. 

Eg. 

95     0  49 

II.    Tr. 

In. 

12  2r 

in.    Tr. 

Eg. 

16     0  58  59.1 

n.    Ec. 

Dw. 

1  15 

II.    Sh. 

Eg. 

17  56 

I.»Sh. 

In. 

5  49 

n.  Oc. 

Re. 

3  19 

n.    Tr. 

Eg. 

19    9 

I.    Tr. 

In. 

11  40  33.6 

I.    Ec. 

Dis. 

8    2    4.8 

I.    Ec 

Dis. 

20    9 

I.    Sh. 

Eg. 

14  59 

I.*Oc. 

Re. 

11  15 

I.»Oc 

Re. 

21  20 

I.    Tr. 

Eg. 

ir     0    0  42.9 

III.    Ec. 

Dis. 

26     5    8 

I.    Sh. 

In. 

r     4  12 

II.    Sh. 

In. 

1  56  13.9 

III.    Ec. 

Re. 

6  11 

I.    Tp. 

In. 

6  39 

II.    Tr. 

In. 

4  49 

III.    Oc. 

Dis. 

7  21 

I.    Sh. 

Eg. 

1             650 

n.   Sh. 

@g. 

6  19 

III.    Oc. 

Re. 

822 

I.    Tr. 

Eg. 

i             9  11 

n.    Tr. 

e|. 

Dm. 

8  46 

I.    Sh. 

In. 

16  50  18.9 

n.»Ec 

D&. 

1           15  19    7.0 

I.^Ec. 

9  55 

I.    Tr. 

In. 

21  27 

II.    Oc 

Re. 

18  41 

I.    Oc. 

Re. 

10  59 

I.    Sh. 

Eg. 

ar     2  30  21.4 

I.    Ec 

Dis. 

8    12  24 

I.*Sh. 

In. 

12    7 

I.*Tr. 

e|. 

5  42 

I.    Oc 

Re. 

13  37 

I.*Tr. 

In. 

20    3 

II.    Sh. 

In. 

17  37 

Ill.^Sh. 

In. 

14  38 

I.*Sh. 

Eg. 

22  23 

II.    Tr. 

In. 

19  45 

III.    Sh. 

Eg. 

15  48 

I.'Tr. 

e|. 

D». 

22  41 

n.    Sh. 

Eg. 

22    7 

III.    Tp. 

In. 

22  24  50.5 

II.    Ec. 

18     0  54 

II.    Tr. 

Dfs. 

23  30 

in.    Tr. 

Eg. 

9     3  20 

II.    Oc. 

Re. 

6    8  52.6 

I.    Ec. 

23  36 

I.    Sh. 

In. 

9  47  22.3 

I.    Ec. 

Dis. 

926 

I.    Oc. 

Re. 

as     0  38 

I.    Tr. 

In. 

13    8 

I.^Oc. 

Re. 

1»     3  14 

I.    Sh. 

In. 

1  49 

I.    Sh. 

Eg. 

20    3  19.1 

III.    Ec. 

Dis. 

4  22 

I.    Ti*. 

In. 

2  49 

I.    Tr. 

eS. 

21  59  54.7 

III.    Ec. 

Re. 

5  27 

I.    Sh. 

Eg. 

11  55 

II.  •Sh. 

In. 

!•     1    2 

III.    Oc. 

Dis. 

6  34 

I.    Tr. 

Eg. 

14    1 

II.  •Tr. 

In. 

2  36 

ni.    Oc. 

Re. 

14  15  53.9 

II.  *  Ec. 

Dis. 

14  32 

n.'Sh. 

Eg. 

653 

I.    Sh. 

In. 

19    2 

II.    Oc. 

Re. 

16  31 

n.^Tr. 

8    4 

I.    Tr. 

In. 

«•     0  37    8.7 

I.    Ec. 

Dis. 

20  58  42.7 

I.    Ec 

dS. 

9    6 

I.    Sh. 

Eg. 

KOTB.^111.  denotes  ingress;  Sg.,  egress;  Dis.,  disappeuazice;  Ke.,  reappearance;  £o.,  eclipse. 

Oo.  denotes  oconltation;  Tr.,  transit  of  the  sfttellite;  Sh.,  trannitof  the  shadow;  •Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 
FEBEUAET. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


II. 


'e 


■■■  •  ■  © 


Configurations  at  15^  O"*  for  an  Inoerting  Telescope, 


Day. 


Weat. 


\  1-  O 


•3     O         1  "8 


02- 


0-3 


3-  O       1-         2- 


•4  3- 


2-        lO 


8     Ol- 


•3         -4 


9| 
10 
11 

13 

16 

17 

18 

19 

20 

21 

28 
'W 
J4 

25 


03- 


27 


02- 


2-    4- 


■^        O   '^        ^ 

\'         O     2'       -3    '4 

O  'i 

•I       o 


Qi- 

O'l  '2 

O        -1 


•3     -4 


!•         -2  0 


•3  -2 


O  3'      1-         -2 

M    2'    O 

O   1' 

O  '2 

1-    O     '3    2'      ~~ 
O       '1 
1-  -2     O  -4 


O       3-  -1      -2     -4 


3-        1  O 


'!• 


^»w— ■•^^^••p^ 
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WASHINGTON 

MEAN 

TIME. 

MARCH.                                                                                  1 

d      b    m     A 

d       h    ID     H 

d      h    ID     8 

10    9 

I.    Oc. 

Re. 

11      8    3 

II.    Tr. 

Eg. 
Dm. 

21    19  36 

II.    Sh. 

In. 

18    4 

I.    8h. 

In. 

11  48  35.3 

I.^Ec. 

21     1 

II.    Tr. 

In. 

19    5 

I.    Tr. 

In. 

14  49 

I.'Oc. 

Re. 

22  13 

II.    Sh. 

Eg. 

20  17 

I.    Sh. 

Eg. 

la     8  54 

I.    Sh. 

In. 

23  31 

II.    Tr. 

Dfs*. 

21  16 

I.    Tr. 

9  46 

I.    Tr. 

In. 

22     2  38  38.0 

I.    Ec. 

a     6    7  53.5 

11.    Ec. 

Dis. 

11    7 

I.*Sh. 

Eg. 

528 

I.    Oc. 

Re. 

10  39 

II.    Oc. 

Re. 

11  57 

I.»Tr. 

a. 

23  45 

I.    Sh. 

In. 

15  26  59.0 

I.  •  Ec. 

Die. 

21  59  49.4 

II.    Ec. 

23     0  25 

I.    Tr. 

In. 

18  36 

I.    Oc. 

Re. 

IS     2  12 

II.    Oo. 

Re. 

1  57 

I.    Sh. 

Eg. 

3     7  56    2.3 

III.    Ec. 

DiB. 

6  16  53.4 

I.    Ec. 

Die. 

236 

I.    Tr. 

4. 

9  49  26.1 

III.    Ec. 

Re. 

9  16 

I.    Oc. 

Re. 

13  52  57.9 

n.^Ec. 

DiB. 

12    9 

III.  •  Oc. 

DiB. 

14      1  32 

m.    Sh. 

In. 

17  40 

n.    Oc. 

Re. 

12  33 

I.»Sh. 

In. 

3  23 

I.    Sh. 

In. 

21    6  57.7 

I.    Ec. 

DiB. 

13  31 

III.'Oc. 

Re. 

338 

m.    Sh. 

Eg* 

23  54 

I.    Oc. 

Re. 

13  32 

I.'Tr. 

In. 

4  13 

I.    Tr. 

In. 

24    18  13 

I.    Sh. 

In. 

14  46 

I.*Sh. 

Eg. 

5  12 

III.    Tr. 

In. 

18  51 

I.    Tr. 

In. 

15  43 

I.^Tr. 

Eg. 

5  35 

I.    Sh. 

Eg. 

19  50  40.6 

m.    Ec. 

DiB. 

4     1  12 

II.    Sh. 

In. 

6  23 

I.    Tr. 

Eg. 

20  26 

I.    Sh. 

Eg. 

3  12 

II.    Tr. 

In. 

6  31 

in.    Tr. 

Eg. 

21    2 

I.    Tr. 

Eg. 

3  49 

II.    Sh. 

Eg. 

17    2 

II. 'Sh. 

In. 

21  41    1.4 

in.    Ec. 

Re. 

5  42 

II.    Tr. 

Eg. 
Dw. 

18  43 

II.    Tr. 

In. 

22  34 

III.    Oc. 

DiB. 

9  55  18.6 

I.    Ec. 

19  39 

n.   Sh. 

Eg. 

23  53 

m.    Oc. 

Re. 

13    3 

I.«Oc. 

Re. 

21  13 

II.    Tr. 

Eg. 
Dw. 

25     8  53 

n.  Sh. 

In. 

5     7    1 

I.    Sh. 

In. 

15     0  45  16.3 

I.    Ec. 

10  10 

n.^Tr. 

In. 

759 

I.    Tr. 

In. 

3  43 

I.    Oc. 

Re. 

11  30 

n.^sh. 

Eg. 

9  14 

I.    Sh. 

Eg. 

21  51 

I.    Sh. 

In. 

12  40 

II.  •Tr. 

dS. 

10  10 

I.    Tr. 

is-. 

22  39 

I.    Tr. 

In. 

15  35  19.6 

I.»Ec. 

19  24  57.2 

II.    Ec. 

16     0    4 

I.    Sh. 

Eg. 

18  20 

I.    Oc. 

Re. 

2350 

II.    Oc. 

Re. 

0  50 

I.    Tr. 

Eg. 
D». 

26    12  42 

I.»Sh. 

In. 

6     4  23  35.9 

I.    Ec. 

Dw. 

11  17  42.0 

n.«Ec. 

13  18 

L^Tr. 

In. 

7  29 

I.    Oc. 

Re. 

15  22 

II.  •Oc. 

Re. 

14  54 

I.^Sh. 

Eg. 

21  34 

m.    Sh. 

In. 

19  13  34.5 

I.    Ec. 

DiB. 

15  28 

I.^Tr. 

Eg. 
Dw. 

23  41 

III.    Sh. 

Eg. 

22    9 

I.    Oc. 

Re. 

27     3  10  16.9 

n.    Ec. 

r     129 

I.    Sh. 

In. 

IT    15  52  25.5 

III.»Ec. 

DiB. 

6  49 

II.    Oc. 

Re. 

1  42 

III.    Tr. 

In. 

16  19 

I.*Sh. 

In. 

10    3  39.7 

I.»Ec. 

DiB. 

226 

I.    Tr. 

In. 

17    6 

I.*Tr. 

In. 

12  46 

I.*Oc 

Re. 

3    2 

III.    Tr. 

Eg. 

17  43  46.3 

III.    Ec. 

Re. 

28     7  10 

I.    Sb. 

In. 

342 

I.    Sh. 

Eg. 

18  32 

I.   Sh. 

Eg. 

DlB. 

744 

I.    Tr. 

In. 

4  37 

I.    Tr. 

Eg. 

19  10 

III.    Oc. 

922 

I.»Sh. 

Eg. 

14  29 

II.  •Sh. 

In" 

19  17 

I.    Tr. 

Eg. 

9  28 

Ill.^Sh. 

In. 

16  23 

n.»Tr. 

In. 

20  29 

m.   Oc. 

Re. 

954 

I.»Tr. 

Eg. 

17    6 

II.*Sh. 

Eg. 

J8     6  19 

n.    Sh. 

In. 

11  32 

m.*sh. 

Eg. 

18  53 

II.    Tr. 

Eg. 
D?8. 

7  52 

II.    Tr. 

In. 

12    0 

III.^Tr. 

lU: 

22  51  57.9 

I.    Ec. 

856 

II.    Sh. 

Eg. 

13  19 

ni.^Tr. 

Eg. 

8     1  56 

I.    Oc. 

Re. 

10  22 

II.  •Tr. 

Eg. 

22  10 

n.  Sh. 

In! 

19  58 

I.    Sh. 

In. 

13  41  55.4 

I.»Ec. 

DiB. 

23  18 

II.    Tr. 

In. 

20  53 

I.    Tr. 

In. 

16  35 

I.'Oc. 

Re. 

29     0  47 

II.    Sh. 

Eg. 

22  11 

I.    Sh. 

Eg. 

19    10  48 

I.*Sh. 

In. 

1  48 

II.    Tr. 

Is. 

23    3 

I.    Tr. 

4 

Dl8. 

11  32 

I.^Tr. 

In. 

4  32    4.2 

I.    Ec. 

»     8  42  40.6 

II.    Ec. 

13  r 

I.^Sh. 

Eg. 

7  12 

I.    Oc. 

Re. 

13    1 

II.  •Oc. 

Re. 

13  43 

I.^Tr. 

gS. 

36     1  39 

I.    Sh. 

In. 

17  20  15.1 

I.*Ec. 

Die. 

«•     0  34  55.7 

II.    Ec. 

2  10 

I.    Tr. 

In.      ' 

20  23 

I.    Oc. 

Re. 

4  31 

II.    Oc. 

Re. 

3  51 

I.    Sh. 

Eg. 

!•    11  54  27.0 

III.^Ec. 

DiB. 

8  10  14.6 

I.    Ec. 

DiB. 

4  20 

I.    Tr. 

!£. 

13  46  48.6 

III.*Ec. 

Re. 

11    1 

I.«Oc. 

Re. 

16  28  28.1 

n.^Ec 

14  26 

I.  •  Sh. 

In. 

21      5  16 

I.    Sh. 

In. 

19  58 

II.    Oc. 

Re. 

15  20 

I.'Tr. 

In. 

5  30 

III.    Sh. 

In. 

23    0  25.2 

I.    Ec. 

DiB.    . 

15  43 

III.*Oc. 

DiB. 

5  59 

I.    Tr. 

In. 

31      1  38 

I.    Oc. 

Re.     . 

16  39 

I.^Sh. 

Eg. 

729 

I.    Sh. 

Eg. 

20    7 
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m.  Sh. 

In. 

16    8 

II.    Sh. 

Eg. 

634 

II.    Tr. 

Eg. 

22    2 

II.    Tr. 

Eg. 

18    2    7.0 

I.    Ec. 

Ri. 

7  59 

n.*sh. 

Eg. 

23  15 

m.  Sh. 

Eg. 

11    12  36 

I.*Tr. 

In. 

8  53  16.9 

I.»Ec. 

Re. 

23  44  39.9 

I.    Ec. 

bI. 

13    4 

I.*Sh. 

In. 

aa     3  14 

I.    Tr. 

In. 

23  50 

n.  Sh. 

Eg. 

14  47 

I.»Tr. 

Eg. 

3  57 

I.    Sh. 

In. 

KOTB.— In.  deootoft  ini;rcB8 ;  £j$.,  egress ;  Dis.,  disappearance;  Bo.,  reappearance;  £o.,  eclipse. 

Oo.,  denotes  ocooltaUon ;  Tr.,  transit  of  the  sateUite ;  Sh.,  transit  of  the  shadow  j  *  Visible  ai  Washington. 
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WASHINGTON  MEAN  TIME 

MAT. 

Phases  of  the  Eclipses  of  the  SatelliUs  for  an  Inverting  Telescope. 

T 

c 

^i 

n     A^ 

r 
• 

d    r 

V 

5 

Ly 

^ 

Configurations  at  IV"  SG""  for  an  Inverting  Telescope. 

Day. 

We«t. 

Em(. 

1 

•4                                    1   -2     O                                 3- 

2 

•4                            O        1-          ,.-• 

3 

02- 

.>o 

4 

Oi- 

3-           -2                  O             -4 

5 

•3                              O  -i  -2                          -4 

6 

,?       0              2-                                   -4 

7 

2-                O           -1      -3                                        -4 

8 

,^          O                                   -3                       4- 

91 

O          I-        V                           4- 

10 

•J    302-                                4- 

11 

3-        -2                  Ol-         4- 

12 

•3                      4-       O  -2 

•»• 

13 

4-                -3   1-     O                 2- 

14 

4-                                  2-            O         -1    -3 

15 

4-                                               I            O                                 -3 

16 

•4                                                              O           1-     -2     3- 

17 

03- 

•4                                            -1         O    2- 

18 

•4            3-  2-                     O    1-                                                                            II 

19 

•3          -4                   'Ol 

-9% 

20| 

3           IQ^                 2. 

21 

2-        O       -1  -3          -4 

22 

•2  !•          O                                 -3         -4 

23 

O            -l^         3-                           -4 

24 

•1          03-    2-                                                    -4 

25 

^ 

O        1-                                                4. 

26 

•3                              102                                          4-                                   II 

27 
28 

Ol- 

•3                  O                   2-     4- 

2-    O  ;i  ' 

29 

\       I-        O                              -3 

1 

30 

4-                                     O             1^               3- 

31 

4-                                        -1            O      3-2- 
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WASHINGTON  MEAN  TIME. 

1 

JUNE.                                                                                   1 

1         d      h    m     s 

d      h    m     s 

d      b    m     s 

1    17  55 

I.    Tr. 

In. 

Jl    13  33 

n. 

Tr. 

Eg. 

22     2    9 

I.    Oc.    DiB. 

18  49 

I.    Sh. 

In. 

14  36  14.9 

I. 

Ec. 

rS. 

2  36 

II.    Tr.     Jd.      , 

20    7 

I.    Tr. 

Eg. 

15  34  29.5 

ni. 

Ec. 

DiB. 

4  31 

m.    Tr.     In.      ' 

21     1 

I.    Sh. 

e|. 

Dl8. 

15  41 

II. 

Sh. 

Eg. 

4  58 

II.    Sh.     In. 

3    14    4 

II.    Oc. 

17  14  48.1 

m. 

Ec. 

Re. 

5  13 

II.    Tr.    Eg. 

15    9 

I.    Oc. 

DiB. 

la     8  39 

I. 

•Tr. 

In. 

5  27  59.1 

I.    Ec.    Re. 

18  13  15.7 

I.    Ec. 

Re. 

942 

I. 

•Sh. 

In. 

•  6  37 

ni.    Tr.    Eg. 

18  28  11.2 

II.    Ec. 

Re. 

10  51 

I. 

•Tr. 

Eg. 

7  33 

II.    Sh.    Eg.    ' 

3    12  22 

I.*Tr. 

In. 

11  54 

I. 

•Sh. 

e|. 

Dw. 

9  17 

Ill.^Sh.    In.      i 

13  17 

L^Sh. 

In. 

13     5  41 

II. 

Oc. 

11  11 

III.*Sh.    Eg. 

14  34 

I.    Tr. 

Eg. 

5  51 

I. 

Oc. 

DiB. 

23  24 

I.    Tr.    In. 

15  29 

I.    Sh. 

e|. 

9    4  51.1 

I. 

•Ec. 

Re. 

23     0  34 

I.    Sh.    In. 

4     7  41 

III.    Oc. 

10  23  27.1 

II. 

•Ec. 

Re. 

1  37 

I.    Tr.    Eg. 

837 

II. -Tr. 

In. 

14     3    7 

I. 

Tr. 

In. 

2  47 

I.    Sh.    Eg. 

936 

I.»Oc. 

DiB. 

4  11 

I. 

Sh. 

In. 

20  37 

I.    Oc.    Dw. 

1 

937 

III.*Oc. 

Re. 

5  19 

I. 

Tr. 

Eg. 

21  23 

II.    Oc.    DiB. 

10  32 

II.  •  Sh. 

In. 

622 

I. 

Sh. 

%. 

23  56  38.8 

I.    Ec.    Re.     1 

11  12 

II. -Tr. 

Dw. 

Iff     0  11 

11. 

Tr. 

In. 

24     2  19  55.6 

II.    Ec.    Re. 

11  35  28.8 

III.'Ec. 

0  19 

I. 

Oc. 

DiB. 

17  52 

I.    Tr.    In. 

12  41  50.4 

I.'Ec. 

Re. 

0  52 

m. 

Tp. 

In. 

19    2 

I.    Sh.    In. 

13    7 

II.  •Sh. 

Eg. 

2  24 

II. 

Sh. 

In. 

20    5 

I.    Tp.    Eg. 

13  16  36.0 

III.'Ec. 

Re. 

2  47 

II. 

Tr. 

Eg. 

21  15 

I.    Sh.    Eg. 

5     6  49 

I.    Tr. 

In. 

255 

III. 

Tr. 

Eg. 

25    15    4 

I.    Oc.    Dw 

7  46 

I.    Sh. 

In. 

3  33  28.6 

I. 

Ec. 

Re. 

15  50 

II.    Tr.     In. 

9    1 

I.^Tr. 

Eg. 

4  59 

n. 

Sh. 

Eg. 

18  15 

II.    Sh.     In. 

958 

I.»Sh. 

Ep. 

Dl8. 

5  17 

m. 

Sh. 

In. 

18  25  16.2 

I.    Ec.    Re. 

6     3  16 

II.    Oc. 

7  12 

III. 

Sh. 

Eg. 

18  27 

II.    Tr.     Eg.    ' 

4    3 

I.    Oc. 

Dis. 

21  34 

I. 

Tr. 

In. 

18  31 

III.    Oc.    Dw. 

7  10  25.5 

I.    Ec. 

Re. 

22  40 

I. 

Sh. 

In. 

20  39 

III.    Oc.    Re. 

7  46  12.9 

II.    Ec. 

Re. 

23  47 

I. 

Tr. 

Eg. 

20  50 

II.    Sh.     Eg. 

r     1  17 

I.    Tr. 

In. 

16     0  51 

I. 

Sh. 

Eg. 

DlB. 

23  33  25.0 

III.    Ec.    DiB.    . 

1              2  15 

I.    Sh. 

In. 

18  46 

I. 

Oc. 

26     1  12  10.6 

III.    Ec.    Re. 

3  29 

I.    Tr. 

Eg- 

18  55 

II. 

Oc. 

Dis. 

12  20 

I.    Tr.    In. 

427 

I.    Sh. 

Eg. 

22    2    6.8 

I. 

Ec. 

Re. 

13  31 

I.    Sh.     In. 

21  17 

III.    Tr. 

In. 

23  42  38.4 

II. 

Ec. 

Re. 

14  33 

I.    Tr.     Eg.     ! 

21  48 

II.   Tr. 

In. 

ir    16    2 

I. 

Tr. 

In. 

15  44 

I.    Sh.    Eg.     1 

22  30 

I.    Oc. 

Dis. 

17    8 

I. 

Sh. 

In. 

2r     9  32 

I.^Oc.    Duu 

23  16 

III.    Tr. 

Eg. 

18  14 

I. 

Tr. 

Eg. 

10  38 

II.  •Oc    DU. 

23  49 

II.    Sh. 

In. 

19  20 

I. 

Sh. 

e|. 

Dw. 

12  53  54.3 

I.    Ec.    Re.     ' 

8     023 

n.    Tr. 

Eg. 

18    13  14 

I. 

Oc. 

15  38    1.8 

U.    Ec    Re.     ; 

1  18 

III.    Sh. 

In. 

13  23 

II. 

Tr. 

In. 

28     648 

I.    Tr.    In.      ' 

1  39    2.0 

I.    Ec. 

Re. 

14  50 

m. 

Oc. 

DiB. 

8    0 

I.    Sh.    In. 

2  24 

II.    Sh. 

Eg. 

15  41 

II. 

Sh. 

In. 

9    1 

I.»Tp.    Eg. 

3  14 

III.    Sh. 

Eg. 

16    0 

II. 

Tr. 

Eg. 

10  13 

y^'  s?-  . 

19  44 

I.    Tr. 

In. 

16  30  43.5 

I. 

Ec. 

Re. 

29     4    0 

I.    Oc.    DiB. 

20  44 

I.    Sh. 

In. 

16  55 

III. 

Oc. 

Re. 

5    4 

II.    Tr.     In. 

21  56 

I.    Tp. 

Eg. 

18  16 

II. 

Sh. 

Eg. 
Dui. 

7  22  33.1 

I.    Ec.    Re. 

22  56 

I.    Sh. 

Eg. 
DVs. 

19  34  11.7 

III. 

Ec. 

7  33 

n.    Sh.    In. 

9   16  28 

II.    Oc. 

21  13  43.1 

III. 

Ec. 

Re. 

7  41 

II.    Tp.    Eg. 

16  57 

I.    Oc. 

DiB. 

l»    10  29 

I. 

•Tr. 

In. 

8  15 

m.»Tr.    In. 

20    7  39.2 

I.    Ec. 

Re. 

11  37 

I. 

•Sh. 

In. 

10    7 

n.^Sh.    Eg. 

21    5  23.0 

II.    Ec. 

Re. 

12  42 

I. 

Tr. 

Eg. 

10  24 

UI.^Tf.    Eg. 

10    14  12 

I.    Tr. 

In. 

13  49 

I. 

Sh. 

Eg. 
Dfa. 

13  16 

m.    Sh.    In. 

15  13 

I.    Sh. 

In. 

20     7  41 

I. 

Oc. 

15  10 

III.    Tr.    Eg. 

16  23 

I.    Tr. 

Eg. 

8    8 

n. 

Oc. 

DiB. 

30      1  16 

I.    Tp.    In. 

17  25 

I.    Sh. 

Eg. 

10  .59  21.0 

I. 

•Ec. 

Re. 

2  29 

I.    Sh.    In. 

11    10  59 

II.  •Tr. 

In. 

13    0  44.0 

n. 

Ec. 

Re. 

329 

I.    Tp.    Eg. 

11  13 

III.  •  Oc. 

DiB. 

ai     4  57 

I. 

Tr. 

In. 

4  41 

I.    Sh.    Eg. 

11  24 

I.  •  Oc. 

DiB. 

6    6 

I. 

Sh. 

In. 

22  28 

I.    Oc.    Dm. 

13    6 

II. 'Sh. 

In. 

7  10 

I. 

Tr. 

Eg. 

23  54 

n.    Oc.    DiB. 

13  13 

m.»Oc. 

Re. 

8  18 

I. 

•Sh. 

Eg. 

—    — 

- —              —    -      — 

IfOTB^In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance ;  Re.,  reappearance;  Ec,  eclipse. 

Oc,  denotes  oocoltation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow :  *  Visible  at  Wasldngtoa. 
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j                                                WASHINGTON  MEAN  TIME. 

JUNE. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

^   • 

"  f^ 

r 
• 

...  f^ 

^          d 

r 

• 

y 

ky 

t: 

Configurations  at  10^  30™  for  an  Inverting  Telescope, 

Day. 

West. 

BMt. 

1  1             *•                            |:             O        1-                                                 II 

•4                        3-                          .,^       O 

3 

•4                           -3                        0  1-                 -3 

4 
5 

or.. 

•4                                   C 

)-3 

)                          -3 

• 

■1  • 

•2     -4       1-   C 

6 
7 

O       >                        3- 

1-            O           3-  3-            -4 

8 

O         f 

•4 

9 

3-                        .?         O 

•4  . 

10 

•3                           O      1-           "3 

4- 

# 

11 

•l03- 

4- 

-3« 

12 

Of 

•3                    O                          -3              4- 

13 

O  ■".!              4-           3- 

14 

1-       4p                 ,* 

15 

4-        *•,.         O             -1 

16 

4-        3-                    ?,             O 

17 

4-                          -3                            O         1-        -3 

18 
19 

ror 

4- 

a-               C 

)    2- 

•4 

)                    -3 

90 

•4                                                C 

)    1                             -3 

•8« 

21 

•4                   1-       O 

33 

<  o     -1 

33 

3-              I              O              -4 

34 

•3                                O          1-  -3                   -4 

35 

•      \     c 

)     a- 

)   1-            -3 

•4 

i 

36 

3-                    C 

•4 

1 

37 

•03                                -3 

4- 

•!• 

38 

1-    O                   3-3. 

4- 

39 
30 

I03- 

3-     O        -1                        4- 

3-        -3   I-            O           4- 

n 
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WASHINGTON 

MEAN 

TIME. 

JULY.                                                                                 1 

d      h    m     • 

d      b    m     s 

d      h    m     A 

1      1  51  13.9 

I.    Ec. 

Re. 

n    15  44 

U.    Oc. 

Di8. 

22      4     9 

I.    Oc. 

Dis. 

4  57  12.4 

II.    Ec. 

Re. 

16  43  10.2 

I.    Ec. 

Re. 

7  35  13.2 

I.    Ec. 

Re. 

19  44 

I.    Tr. 

In. 

20  52  34.4 

II.    Ec. 

Re. 

7  40 

II.    Oc. 

Dis. 

30  58 

I.    Sh. 

III. 

la    10  34 

L^Tr. 

In. 

12  48  47.5 

n.    Ec. 

Re. 

21  57 

I.    Tr. 

Eg. 

11  51 

I.    Sh. 

In. 

23     1  27 

I.    Tr. 

In. 

23  10 

I.    Sh. 

E^. 

dSi. 

12  48 

I.    Tr. 

Eg. 

244 

I.    Sh. 

Id. 

a   16  56 

I.    Oc. 

14    3 

I.    Sh. 

e|. 

Dw. 

3  41 

I.    Tr, 

Eg. 

18  19 

II.    Tr. 

In. 

IS     7  46 

I.    Oc. 

456 

I.    Sh. 

is. 

20  19  52.1 

I.    Ec. 

Re. 

10    6 

U.*Tr. 

In. 

22  38 

I.    Oc. 

20  50 

n.    Sh. 

In. 

U  11  49.4 

I.    Ec. 

Re. 

24      1  58 

II.    Tr. 

In. 

20  56 

II.    Tr. 

E^. 

12  43 

n.    Sh. 

In. 

2    3  52.2 

I.    Ec. 

Re. 

22  18 

m.   Oc. 

•  12  44 

II.    Tr. 

Eg. 

4  35 

II.    Sh. 

In. 

23  24 

II.    Sh. 

Eg. 

15  16 

n.    Sh. 

Eg. 

436 

II.    Tr. 

Eg. 

3     028 

III.    Oc. 

Ri. 

15  58 

m.    Tr. 

In. 

7    8 

II.    Sh. 

E£ 

3  32  49.9 

m.    Ec. 

Dis. 

18  11 

in.    Tr. 

Eg. 

10    2 

III.»Oc. 

5  10  51.1 

m.  Ec. 

Re. 

21  16 

in.  Sh. 

In. 

12  17 

III.    Oc. 

Re. 

14  13 

I.    Tr. 

In. 

23    8 

III.    SH. 

Eg. 

15  29  51.5 

III.    Ec. 

Dis. 

15  27 

I.    Sh. 

In. 

14     5    3 

I.    Tr. 

In. 

17    5  48.7 

III.    Ec. 

Re. 

16  26 

I.    Tr. 

Eg. 

6  20 

I.    Sh. 

In. 

19  56 

I.    Tr. 

In. 

17  39 

I.    Sh. 

e|. 

7  17 

I.    Tr. 

Eg. 

21  13 

I.    Sh. 

In. 

4    11  24 

I.»Oc. 

Dig. 

8  32 

I.»8h. 

Eg. 
D?8. 

22  10 

I.    Tr. 

Eg. 

13  10 

II.    Oc. 

Di*. 

15     2  14 

I.    Oc. 

23  25 

I.    Sh. 

Eg. 
Dis. 

14  48  30.9 

I.    Ec. 

Re. 

5    3 

II.    Oc. 

Dis. 

25    17    6 

I.    Oc. 

18  15  19.2 

II.    Ec. 

Re. 

5  40  31.5 

I.    Ec. 

Re. 

20  32  33.2 

I.    Ec. 

Re. 

5     8  41 

I.^Tr. 

In. 

10  11  40.1 

II.»Ec. 

Re. 

20  59 

II.    Oc. 

Dis. 

9  55 

I.'Sh. 

In. 

23  31 

I.    Tr. 

In. 

26     2    6  51.9 

II.    Ec. 

Re. 

10  54 

I.»Tr. 

Eg. 

16     0  48 

I.    Sh. 

In. 

14  25 

I.    Tr. 

In. 

12    7 

I.    Sh. 

e|. 

DlB. 

1  45 

I.    Tr. 

Eg. 

15  41 

I.    Sh. 

In.    ' 

6     5  52 

I.    Oc. 

3    0 

1.    Sh. 

Eg. 
Dis. 

16  39 

I.    Tr. 

Eg. 

7  34 

II.    Tr. 

In. 

20  43 

I.    Oc. 

17  53 

I.    Sh. 

Eg. 

9  17  10.2 

I.«Ec. 

Re. 

23  23 

II.    Tr. 

In. 

27    11  35 

I.    Oc. 

Dis. 

10    8 

Jl.*Sh. 

In. 

17      0    9  10.2 

I.    Ec. 

Re. 

15    1  13.1 

I.    Ec. 

Re. 

10  11 

II. -Tr. 

Eg. 

2    0 

II.    Sh. 

In. 

15  16 

II.    Tr. 

In. 

12    4 

III.    Tr. 

In. 

2    1 

II.    Tr. 

Eg. 

17  53 

n.    Sh. 

In. 

12  41 

II.    Sh. 

Eg. 

433 

II.    Sh. 

Eg. 

17  65 

II.    Tr. 

Eg. 

14  15 

III.    Tr. 

Eg. 

6    3 

III.    Oc. 

Dis. 

20  26 

II.    Sh. 

Eg. 

17  15 

ni.   Sh. 

In. 

8  17 

III.'Oc. 

Re. 

23  57 

III.    Tr. 

In. 

19    8 

III.    Sh. 

Eg. 

11  30  41.6 

III.    Ec. 

Dis. 

28     2  12 

ni.    Tr. 

Eg. 

r     3    9 

I.    Tr. 

In. 

13    7  18.6 

III.    Ec. 

Re. 

5  15 

in.    Sh. 

In. 

424 

I.    Sh. 

In. 

18    0 

I.    Tr. 

In. 

7    6 

III.    Sh. 

Eg. 

523 

I.    Tr. 

Eg. 

19  17 

I.    Sh. 

In. 

854 

I.^Tr. 

Id. 

636 

I.    Sh. 

D& 

20  14 

I.    Tr. 

Eg. 

10  10 

I.»Sh. 

In. 

8     020 

I.    Oc. 

21  29 

I.    Sh. 

Eg. 

11    8 

I.    Tr. 

Eg. 

227 

II.    Oc. 

Dw. 

J8    15  11     . 

I.    Oc. 

Dw. 

12  22 

I.    Sh. 

Eg. 

3  45  51.7 

I.    Ec. 

Re. 

18  21 

n.    Oc. 

Dis. 

29     6    4 

I.    Oc. 

Dis. 

7  34  28.0 

II.    Ec. 

Re. 

18  37  50.7 

I.    Ec. 

Re. 

9  29  56.0 

I.»Ec. 

Re. 

21  38 

I.    Tr. 

In. 

23  29  45.6 

II.    Ec. 

Re. 

10  19 

II.    Oc. 

Dis. 

22  53 

I.    Sh. 

In. 

1»   1^29 

I.    Tr. 

In. 

15  25  49.4 

II.    Ec. 

Re. 

23  51 

I.    Tr. 

Eg. 

13  46 

I.    Sh. 

In. 

36     3  23 

I.    Tr. 

In. 

9     15 

I.    Sh. 

e|. 

14  43 

I.    Tr. 

Eg. 

4  39 

I.    Sh. 

In. 

18  49 

I.    Oc. 

Dia. 

15  58 

I.    Sh. 

Eg. 

537 

I.    Tr. 

Eg. 

20  50 

II.    Tr. 

In. 

2«     9  40 

I.*Oc. 

dSi. 

6  51 

I.    Sh. 

s?- 

22  14  30.1 

I.    Ec. 

Re. 

12  40 

n.    Tr. 

In. 

3^     033 

I.    Oc. 

D&. 

23  25 

n.    Sh. 

In. 

13    6  30.3 

I.    Ec. 

Re. 

3  58  35.4 

I.    Ec 

Re. 

23  27 

II.    Tr. 

Eg. 

15  18 

II.    Sh. 

In. 

435 

n.    Tr. 

In. 

!•     1  58 

II.    Sh. 

Eg. 
Die. 

15  18 

II.    Tr. 

Eg. 

7  10 

II.    Sh. 

In. 

2    8 

in.   Oc. 

17  51 

II.    Sh. 

Eg. 

7  14 

II.    Tr. 

Eg. 

4  21 

III.    Oc. 

Re. 

19  55 

III.    Tr. 

In. 

9  43 

II.  •Sh. 

Dfs. 

7  31  47.2 

in.    Ec. 

Dis. 

22  10 

III.    Tr. 

Eg. 

14    5 

III.    Oc. 

9    9    5.7 

III.'Ec. 

Re. 

21      1  15 

III.    Sh. 

In. 

16  21 

III.    Oc. 

Re. 

16    6 

I.    Tr. 

In. 

3    7 

III.    Sh. 

Eg. 

19  29    4.6 

III.    Ec 

Dis.   i 

17  22 

I.    Sh. 

In. 

658 

I.    Tr. 

In. 

21    4  23.8 

III.    E«. 

Re. 

18  20 

I.    Tr. 

Eg. 

8  15 

I.^Sh. 

In. 

21  52 

I.    Tr. 

In. 

19  34 

I.    Sh. 

e|. 

9  12 

I.^Tr. 

l«' 

23    8 

I.    Sh. 

Id. 

11    13  17 

I.    Oc. 

10  27 

I.'Sh. 

Eg. 

KOTB.— In.  denotes  ingress ;  £i{.,  egress;  Dis.,  dissppesrsnoe;  Re.,  reappearanoe;  Bo.,  eclipse. 

Oo.,  denotes  ooonltstlon  I  Tr.,  transit  of  the  satellite ;  8h.,  transit  of  the  shadow;  *  Visible  at  Washingtom 
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JULY 


Phases  of  the  Eclipses  of  the  Satellites  for  cm  Inverting  Tdeseope. 


I. 


II. 


III. 


d    r 


Configurations  at  9^  3(y  for  an  Inverting  Telescope. 
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WASHINGTON  MEAN  TIME. 

AUGUST. 

d      h    m     H 

il       h    ni     » 

d      h    m     s 

10    6 

I.    Tr. 

Eg. 

Jl    13  13 

III. 

Sh. 

In. 

ai    17  29 

II.    Sh. 

E^. 

1  20 

I.    Sh. 

DlB. 

14    0 

I. 

Sh. 

In. 

33     2  36 

m.    Oc. 

Dw. 

19    2 

I.    Oc. 

15    2 

I. 

Tr. 

Eg. 

3  45 

I.    Tr. 

In. 

22  27  16.6 

I.    Ec. 

Re. 

15    4 

III. 

Sh. 

Eg. 

4  52 

III.    Oc. 

Re. 

23  39 

II.    Oc. 

Die. 

16  12 

I. 

Sh. 

Eg. 

452 

I.    Sh. 

In. 

11     4  43  51.4 

II.    Ec. 

Re. 

19     9  58 

I. 

Oc. 

Dis. 

5  59 

I.    Tr. 

s»- 

16  21 

I.    Tr. 

In. 

13  19  23.8 

I. 

Ec. 

Re. 

7    5 

I.    Sh. 

Eg. 

17  37 

I.    Sh. 

In. 

15  42 

II. 

Oc. 

Dis. 

7  27  33.0 

III.  •  Ec. 

Dis.    1 

18  35 

I.    Tr. 

Eg. 

20  39  28.3      II. 

Ec. 

Re. 

9    1    8.4 

III.    Ec. 

Re.     . 

19  49 

I.    Sh. 

e|. 

13     7  17                I. 

Tr. 

In. 

33     0  55 

I.    Oc. 

Dis. 

3    13  31 

I.    Oc. 

Dis 

8  29                I. 

•Sh. 

In. 

4  11  28.3 

I.    Ec. 

Re. 

16  55  56.2 

I.    Ec. 

Re. 

9  32          .1. 

Tr. 

Eg. 

7  47 

II.  •Oc. 

Dis. 

17  54 

11.    Tr. 

In. 

10  41 

I. 

Sh. 

Eg. 

12  33  58.2 

II.    Ec 

Re. 

20  28 

II..  Sh. 

In. 

14     4  27 

I. 

Oc. 

Dis. 

22  15 

I.    Tr. 

In. 

20  33 

11.    Tr. 

Eg. 

7  48    2.9 

I. 

•Ec. 

Re. 

23  21 

I.    Sh. 

In. 

23    1 

II.    Sh. 

Eg. 

9  55 

II. 

Tr. 

In. 

34      0  29 

I.    Tr. 

l^' 

4     4    2 

III.    Tr. 

In. 

12  20 

II. 

Sh. 

In. 

1  34 

I.    Sh. 

E^.     1 

6  18 

III.    Tr. 

Eg. 

12  33 

II. 

Tr. 

Eg. 

19  24 

I.    Oc. 

DTs. 

9  14 

IIL  •  Sh. 

In. 

14  53 

II. 

Sh. 

E^. 
Dis. 

22  40    6.9 

I.    Ec. 

Re.     1 

10  51 

I.    Tr. 

lu. 

22  22 

III. 

Oc. 

35      1  59 

II.    Tr. 

In.      , 

11    5 

III.    Sh. 

Eg. 

15     0  39 

III. 

Oc. 

Re. 

4  14 

II.    Sh. 

In.      1 

12    6 

I.    Sh. 

In. 

1  47 

I. 

Tr. 

In. 

4  -37 

II.    Tr. 

Eg.     , 

13    4 

I.    Tr. 

Eg. 

258 

I. 

Sh. 

In. 

6  47 

II.    Sh. 

Eg. 

14  18 

I.    Sh. 

e|. 

DFb. 

3  28  11.0 

III. 

Ec. 

Dis. 

16  36 

III.    Tr. 

In.      , 

5     8    0 

I.  •  Oc. 

4    1 

I. 

Tr. 

Eg. 

16  45 

I.    Tr. 

In.      * 

11  24  39.7 

I.    Ec. 

Re. 

5    2  19.2;  III. 

Ec. 

Re. 

17  51 

I.    Sh. 

In. 

13    0 

II.    Oc. 

Dis. 

5  10 

Sh. 

Eff. 

Dis. 

18  53 

III.    Tr. 

s«- 

18    2  42.9 

II.    Ec. 

Re. 

22  57 

Oc. 

18  59 

I.    Tr. 

Sk- 

6     5  20 

I.    Tr. 

In. 

16     2  16  44.5 

Ec. 

Re. 

20    3 

I.    Sh. 

Eg. 

634 

I.    Sh. 

In. 

5    3 

II.' 

Oc. 

Dis. 

21  12 

III.    Sh. 

In. 

7  34 

I.    Tr. 

Eg. 

9  57  25.5 

II. 

Ec. 

Re. 

23    1 

III.    Sh. 

.Eg. 

8  46 

I.  •  Sh. 

i 

20  16 

Tr. 

In. 

36    13  54 

I.    Oc. 

DU. 

r     2  30 

I.    Oc. 

21  26 

Sh. 

In. 

17    8  50.6 

I.    Ec. 

Re. 

5  53  19.1 

I.    Ec. 

Re. 

22  30 

Tr. 

Eg. 

21  10 

II.    Oc. 

Dis. 

7  14 

II.    Tr. 

In. 

23  38 

Sh. 

e|. 

37     1  52  29.3 

II.    Ec. 

Re. 

9  45 

II.    Sh. 

In. 

tr   17  26 

Oc. 

Dis. 

11  14 

I.    Tr. 

In. 

9  53 

II.    Tr. 

Eg. 

20  45  23.7 

Ec. 

Re. 

12  19 

I.    Sh. 

In. 

12  18 

II.    Sh. 

4- 

Dl8. 

23  16 

IL 

Tr. 

In. 

13  28 

I.    Tr. 

E«- 

18  13 

III.    Oc. 

18     1  38 

II. 

Sh. 

In. 

14  31 

I.    Sh. 

% 

20  29 

III.    Oc. 

Re. 

1  54 

n. 

Tr. 

Eg. 

38     8  24 

I.    Oc. 

Dw. 

23  28  54.8 

III.    Ec. 

Dis. 

4  11 

n. 

Sh. 

Eg. 

11  37  29.4 

I.    Ec. 

Re. 

23  49 

I.    Tr. 

In. 

12  22 

III. 

Tr. 

In. 

15  21 

II.   Tr. 

In. 

8     13 

I.    Sh. 

In. 

14  38 

III. 

Tr. 

Eg. 

17  31 

II.    Sh. 

In. 

1    3  37.6 

III.    Ec. 

Re. 

14  45 

Tr. 

In. 

17  59 

II.    Tr. 

s»- 

2    3 

I.    Tr. 

Eg. 

15  55 

Sh. 

In. 

20    4 

II.    Sh. 

Eg. 

!             3  15 

I.    Sh. 

E^. 

DlB. 

17    0 

Tr. 

Eg. 

30     5  44 

I.    Tr. 

In.      ' 

20  59 

I.    Oc. 

17  12 

hi! 

Sh. 

In. 

6  48 

I.    Sh. 

In.      i 

0     0  22    0.4 

I.    Ec. 

Re. 

18    7 

Sh. 

Eg. 

6  51 

III.    Oc. 

Dis.    ' 

2  20 

II.    Oc. 

Dis. 

19    2 

ni'. 

Sh. 

4 

7  58 

I.'Tr. 

S^-     1 

7  20  42.8 

n.    Ec. 

Re. 

1»   11  56 

Oc. 

Dis. 

9    0 

I.    Sh. 

Eg. 

1            18  19 

I.    Tr. 

In. 

15  14    7.4 

Ec. 

Re. 

9    8 

III.    Oc. 

Re.    - 

19  32 

I.    Sh. 

In. 

18  25 

II.' 

Oc. 

Dis. 

11  26  25.0 

III.    Ec. 

Dis. 

20  33 

I.    Tr. 

Eg. 

23  16    4.3 

II. 

Ec. 

Re. 

12  59  29.4 

III.    Ec. 

Re.     ! 

21  44 

I.    Sh. 

e|. 

Dl8. 

20     9  15 

Tr. 

In. 

30     2  53 

I.    Oc. 

Dis.    . 

10    15  28 

I.    Oc. 

10  24 

Sh. 

In. 

6    6  11.0 

I.    Ec. 

Re.     , 

18  50  40.0 

I.    Ec. 

Re. 

11  30 

Tr. 

Eg. 

10  33 

II.    Oc. 

Dis. 

20  35 

II.    Tr. 

In. 

12  36 

Sh. 

e|. 

15  10  20  0 

II.    Ec. 

Re.     , 

23    3 

II.    Sh. 

In. 

31      6  25 

Oc. 

Dis. 

31      0  14 

I.    Tr. 

In. 

23  13 

II.    Tr. 

Eg. 

9  42  46.6       I. 

Ec. 

Re. 

1  17 

I.    Sh. 

In. 

11     1  36 

II.    Sh. 

e|. 

12  37 

II. 

Tr. 

In. 

228 

I.    Tr. 

Eg. 

8  10 

III.  •  Tr. 

In. 

14  56 

II. 

Sh. 

In. 

3  29 

I.    Sh. 

E^. 

10  26 

III.    Tr. 

Eg. 

15  15 

II. 

Tr. 

Eg. 

21  23 

I.    Oc. 

D^ 

1           12  48 

I.    Tr. 

In. 

-.  - 

NoTB^-In.  denotes  iogreas;  Eg.,  egress;  Dis.,  disappearaace ;  Re.,  reappeftranoe ;  Ec,  eclipse. 

Oc,  denotes  oocoltation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow :  *  Visible  at  Washington. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


e- 


-e 


HI. 


Configurations  at  8**  30*"  for  an  Inverting  Telescope, 
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WASHINGTON  MEAN 

TIME. 

SEPTEMBER.                                                                            || 

d      b    Di     a 

d      b    m     8 

d      h    m     8 

1      0  34  49.5 

I.    Ec. 

Re. 

10    18  21 

I. 

Sh. 

Eg. 
Dw. 

ai     6  15 

I. 

Tr. 

In. 

4  44 

II.    IV. 

In. 

11    12  23 

I. 

Oc. 

7     1 

I. 

Sh. 

In. 

6  49 

II.    8h. 

In. 

15  26  52.4 

I. 

Ec. 

Re. 

828 

I. 

Tr. 

Eg. 

7  21 

n.»Tr. 

Eg. 

20  53 

n. 

Tr. 

In. 

9  13 

I. 

Sh. 

is. 

922 

n.   8h. 

e|. 

22  43 

II. 

Sh. 

In. 

23     3  23 

I. 

Oc. 

18  44 

I.    Tr. 

In. 

23  30 

11. 

Tr. 

Eg. 

6  18  48.5 

I. 

Ec. 

Be. 

19  45 

I.    Sb. 

In. 

la     1  15 

IL 

Sh. 

Eg. 

13    4 

n. 

Tp. 

In. 

'    2054 

m.    Tr. 

In. 

944 

I. 

Tr. 

In. 

14  37 

n. 

Sh. 

In. 

20  58 

I.    Tr. 

Eg. 

10  37 

I. 

Sb. 

In. 

15  41 

II. 

Tp. 

Eg. 

21  57 

I.    8h. 

e|. 

11  58 

I. 

Tr. 

Eg. 

17    9 

n. 

Sh. 

Eg. 

23  10 

m.    Tr. 

Eg. 

12  49 

1. 

Sh. 

gs. 

23     045 

I. 

Tp. 

Id. 

a     1  12 

UI.    Sh. 

J£. 

15  29 

m. 

Oc. 

129 

I. 

Sb. 

In. 

3    1 

m.   Sh. 

Eg. 
Die. 

17  44 

m. 

Oc. 

Re. 

258 

I. 

Tp. 

Eg. 

15  53 

I.    Oc. 

19  24  11.6 

III. 

Ec. 

Die. 

3  41 

I. 

Sb. 

Eg. 

19    3  33.1 

I.    Ec. 

Re. 

20  56  18.8 

HI. 

Ec. 

Re. 

958 

III. 

Tp. 

In. 

23  56 

II.  Oc. 

DiB. 

13     6  53 

I. 

•Oc. 

Die. 

12  11 

m. 

Tp. 

Eg. 

3     4  28  43.3 

II.    Ec. 

Re. 

9  55  32.6 

I. 

Ec. 

Re. 

13    9 

III. 

Sh. 

In. 

13  14 

I.    Tr. 

In. 

16    6 

II. 

Oc. 

Dis. 

14  56 

III. 

Sb. 

Eg. 
D&. 

14  14 

I.    Sb. 

In. 

20  22  28.2 

n. 

Ec. 

Re. 

21  53 

I. 

Oc. 

15  28 

I.    Tp. 

Eg. 

J4     4  14 

I. 

Tr. 

In. 

a4     0  47  31.1 

I. 

Ec. 

Be. 

16  26 

I.    Sb. 

Eg. 

5    6 

I. 

Sb. 

In. 

8  18 

n. 

Oc. 

Dis. 

4    10  23 

I.    Oc. 

628 

I. 

Tr. 

Eg. 

12  16  11.6 

II. 

Ec. 

Re. 

13  32  11.7 

I.    Ec. 

Re. 

7  18 

I. 

•Sb. 

Eg. 
Dfe. 

19  15 

I. 

Tp. 

In. 

18    7 

n.    Tr. 

In. 

15     1  23 

I. 

Oc. 

19  58 

I. 

Sb. 

In. 

20    7 

n.   Sh. 

In. 

4  24  10.7 

I. 

Ec. 

Re. 

2128 

I. 

Tp. 

Eg. 

20  44 

II.    Tp. 

Eg. 

10  16 

II. 

Tr. 

In. 

22  10 

I. 

Sh. 

Eg. 
DTs. 

•22  40 

II.    Sh. 

Eff. 

12    1 

II. 

Sh. 

In. 

2«    16  24 

I. 

Oc. 

«     7  44 

I.»Tp. 

In. 

12  54 

n. 

Tr. 

Eg. 

19  16    8.0 

I. 

Ec. 

Be. 

8  43 

I.    Sh. 

In. 

14  33 

II. 

Sh. 

Eg. 

20     2  28 

II. 

Tp. 

In. 

9  58 

I.    Tp. 

Eg. 

22  45 

I. 

Tr. 

In. 

354 

n. 

Sb. 

In. 

10  55 

I.    Sh. 

It 

23  35 

I. 

Sh. 

In. 

5    5 

n. 

Tp. 

Eg. 

11    9 

III.    Oc. 

16     0  58 

I. 

Tr. 

Eg. 

6  26 

n. 

Sh. 

Eg. 

13  25 

III.    Oc. 

Re. 

1  47 

I. 

Sh. 

Eg. 

13  45 

I. 

Tp. 

In. 

15  25  11.2 

in.    Ec. 

Die. 

535 

III. 

Tr. 

In. 

14  27 

I. 

Sh. 

In. 

16  57  46.0 

ni.    Ec. 

Re. 

7  49 

III. 
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15  59 
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Re. 

10  58 
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Die. 

19  53 
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Oc. 
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Oc. 
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17  46  30.1 
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Re. 

22  52  53.7 
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3  22  44.1 

III. 
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I.    Tr. 

In. 

ir     5  30 
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Dis. 

4  54    2.7 
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Ec. 

Be. 

3  11 

I.    Sh. 

In. 

9  40  35.0 

II. 

Ec. 

Re. 

10  54 

I. 

Oc. 

Dis. 

4  28 

I.    Tr. 

Eg. 

17  15 

I. 

Tr. 

In. 

13  44  48.2 

I. 

Ec. 
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5  23 
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Die. 
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In. 
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In. 

17  21  31.3 

I. 

Ec. 

Re. 

10  29 

I. 

Tp. 

Eg. 

10    7 

II.    Tr. 

Eg. 

23  40 

II. 

Tr. 

In. 

11    7 

I. 

Sh. 

Eg. 
DTs. 

11  58 

II.    Sh. 

Eg. 

10     1  19 

n. 

Sb. 

In. 

20     6  24 

I. 

Oc. 

20  44 

I.    Tr. 

In. 

2  17 

II. 

Tr. 
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Notb.—Iq.  denotes  ingress;  E^^.,  egress;  Dis.,  disappesTaoce;  Re.,  reappearsnce;  Ec,  eclipse. 

Oo.,  denotes  oconltstiont  Tr.,  transit  of  the  satelUte ;  Sh.,  transit  of  the  shadow;  *  YisiUe  at  Washington. 
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WASHINGTON  MEAN  TIME. 


SEPTEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inoerting  Telescope. 
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Oe.,  dflDotoft  oocnlUtUm ;  Tr.,  tramit  of  the  aatellite ;  Sh.,  transit  of  the  shadow:  *  Yisihle  at  Washington. 
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WASHINGTON  MEAN  TIME. 


OCTOBER. 


Phases  of  the  Eclipses  of  the  SateUites  for  an  Inoerting  Telescope. 
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MEAN 

TIME. 

DECEMBEB.                                                                            | 
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DECEHBEB. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Teleseope. 
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WASHINGTON  MEAN  TIMES  OF  ELONGATION,  ETC, 

In  the  diiigram  on  the  preceding  page,  the  points  of  the  orbits  marked  "o"  are  those  of 

the  eastern  elongation,  as  seen  in  an  inverting  telescope.    The  apparent  positions  of  a  satellite 

at  any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit  the  interval  in  days 

Olid  hours  which  has  elapsed  since  the  kbt  east  elongation.    The  times  of  these  elongations 

may  be  found  from  the  following  tables.    Mimas  can  be  seen  only  within  a  few  hours  of  each 

elongation :  the  time  of  every  elongation  visible  at  Washington  is  therefore  given.    The  times 

of  other  elongations  of  any  satellite  in  the  i^arae  direction  may  be  found  by  adding  or  sub- 

tracting any  multiple  of  the  period.    For  the  three  outer  satellites  the  times  of  elongation  and 

conjunction  are  given.    The  following  abbreviations  are  used: — 

E.,    East  Elongation, 

L,    Inferior  Conjunction  (north  of  planet), 

W^    West  Elongation, 

S^    Superior  Conjunction  (south  of  planet). 

MIMAS. 

d     h 
Jan.    1    8.5  E. 

2  7.1  E. 

3  5.7  E. 

6  12.9  W. 

7  11.5  W. 

d     h 
Jan.  27    6.3  W. 
31  12.1  E. 
Feb.    1  10.7  E. 

2  9.3  E. 

3  8.0  E. 

d     h 
Feb.  27    8.7  W. 
28    7.3  VV. 
Mar.  1    5.9  W. 

5  11.7  E. 

6  10.3  E. 

d     h 
Apr    1    8.4  W. 
2    7.0  W. 

8  10.1  E. 

9  8.7  E. 
10    7.3  E. 

Oct.  20  13.5  E. 

25  IH.OW. 

26  16.6  W. 

27  15.2  W. 

28  13.8  W. 

d     b 
Nov.  2b  16.3  W. 

29  14.9  W. 

30  13.5  W. 
Dec.    1  12.2  W. 

2  10.8  W. 

8  10.1  W. 

9  8.7  W. 

10  7.3  W. 

11  5.9  W. 
14  13.1  E. 

4    6.6  E. 

8  12.4  W. 

9  11  .OW. 

10  9.6  W. 

11  8.2  W. 

7  8.9  E. 

8  7.6  E. 

9  6.2  E. 

13  12.0  W. 

14  10.6  W. 

16  10.3  W. 

17  8.9  W. 

18  7.5  W. 

25  9.2  E. 

26  7.8  E. 

29  12.4  W. 
Nov.   3  16.9  E. 

4  15.5  E. 

5  14.1  E. 

6  12.7  E. 

7  15.1  E. 

8  13.7  E. 

9  12.3  E. 
10  10.9  E. 
15  15.3  W. 

15  11.7  E. 

16  10.3  E. 

17  8.9  E. 

18  7.5  E. 

19  6.1  E. 

12    6.8  W. 

16  12.6  E. 

17  11.2  E. 

18  9.8  E. 

19  8.4  E. 

15  9.2  W. 

16  7.8  W. 

17  6.5  W. 

22  10.9  E. 

23  9.5  E. 

Oct.    1  17.1  E. 

2  15.7  E. 

3  14.3  E. 
9  17.2  W. 

10  15.8  W. 

11  17.0  W. 

12  15.6  W. 

13  14.3  W. 

14  12.9  W. 

15  11.5  W. 

16  14.0  W. 

17  12.6  W. 

18  11.2  W.  1 

19  9.8  W. 
24  14.2  E. 

23  11.9  W. 

24  10.5  W. 
.25    9.1  W. 
26    7.7  W. 

20    7.1  E. 

24  12.9  W. 

25  11.5  W. 

26  10.1  W. 

24  8.1  E. 

25  6.7  E. 

30  11.1  W. 

31  9.8  W. 

11  14.4  W. 

17  17.6  E. 

18  16.2  E. 

19  14.8  E. 

20  15.9  E. 

21  14.5  E. 

22  13.2  E. 

23  11.8  E. 

25  12.8  E. 

26  11.4  E. 

27  10.0  E. 

28  8.6  E. 

ENCET.APUS. 

d     h 
Jan.    1    9.8  E. 
2  18.6  E. 

4  3.5  E. 

5  12.4  E. 

6  21.2  E. 

d     h 
Jan.  15    2.5  E. 

16  11.4  E. 

17  20.2  E. 

19  5.1  E. 

20  13.9  E. 

d     h 
Jan.  28  19.2  E. 

30  4.1  E. 

31  12.9  E. 
Feb.    1  21.8  E. 

3    6.7  E. 

d     h 
Feb.  11  12.0  E. 
12  20.9  E. 

14  5.7  E. 

15  14.6  E. 

16  23.4  E. 

d     h 
Feb.  25    4.7  E. 

26  13.6  E. 

27  22.5  E. 
Mar.    1    7.4  E. 

2  16.2  E. 

1 

Mar.  10  21.5  E. 

12  6.4  E. 

13  15.3  E. 

15  0.2  E. 

16  9.1  E. 

8  6.1  E. 

9  15.0  E. 
10  23.8  E. 

12  8.7  E. 

13  17.6  E. 

21  22.8  E. 

23  7.6  E. 

24  16.5  £. 

26  1.4  E. 

27  10.3  E. 

4  15.6  E. 

6  0.5  E. 

7  9.3  E. 

8  18.2  E. 
10    3.1  E. 

18  8.3  E. 

19  17.1  E. 

21  2.0  E. 

22  10.9  E. 

23  19.8  E. 

4  1.1  E. 

5  9.9  E. 

6  18.8  E. 

8  3.7  E. 

9  12.6  E. 

17  18.a  E. 

19  2.9  E. 

20  11.7  E. 

21  20.6  E. 
28    5.5  E. 

31 
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w 

! 

ASHINGTON 

MEAN  TIME 

,S  OF  EAST 
^^Concluded.) 

ELONGATIOl 

NS.                     ; 

1 

ENCELADUS 

' 

d     h 

d     h 

d    h 

d     h 

d    h 

d     h 

Mar.  24  14.4  E. 

Apr.  14    3.8  E. 

Oct.    12    2.5  E. 

Nov.    1  15.9  E. 

Nov.  22    5.2  E. 

Dec.  12  18.4  E. 

25  23.3  E. 

15  12.7  E. 

13  11.4  E. 

3    0.8  E. 

23  14.1  E. 

14    3.3  E. 

1            27    8.2  E. 

16  21.5  E. 

U  20.3  E. 

4    9.7  E. 

24  23.0  E. 

15  12.2  E. 

28  17.1  E. 

18    6.4  E. 

16    5.2  E. 

5  18.6  E. 

26    7.9  E. 

16  21.1  E. 

'           30    2.0  E. 

19  15.3  E. 

17  14.1  E. 

.   7    3.5  E. 

2/  16.8  E. 

18    6.0  E. 

;            31  10.9  E. 

21     0.2  E. 

18  23.0  E. 

8  12.3  E. 

29    1.6  E. 

19  14.8  E. 

1  Apr.    1  19.8  E. 

22    9.1  E. 

20    7.9  E. 

9  21.2  E. 

30  10.5  E. 

20  23.7  E. 

3    4.6  E. 

23  18.0  E. 

21  16.8  E. 

11    6.1  E. 

Dec.     1  19.4  E. 

22    8.6  E. 

4  13.5  E. 

25    2.9  E. 

23    1.7  E. 

12  15.0  E. 

3    4.3  E. 

23  17.5  E. 

5  22.4  E. 

26  11.8  E. 

24  10.6  E. 

13  23.9  E. 

4  13.2  E. 

25    2.4  E. 

7    7.3  E. 

Oct.     5    6.1  E. 

25  19.4  E. 

15    8.8 «. 

5  22.0  E. 

•  26  11.2  E.  1 

8  16.2  E. 

6  15.0  E. 

27    4.3  E. 

16  17.7  E. 

7    6.9  E. 

27  20.1  E. 

10    1.1  E. 

7  23.9  E. 

28  13.2  E. 

18    2.6  E. 

8  15.8  E. 

29    4.9  E.  : 

11  10.0  E. 

9    8.8  E. 

29  22.1  E. 

19  11.5  E. 

10    0.7  E. 

30  13.8  E. 

12  18.9  E. 

10  17.7  E. 

31    7.0  E. 

20  20.4  E. 

11    9.6  E. 

31  22.6  E. 

! 

TETHYS. 

i 

j               d     h 

d     b 

d      h 

d    h 

d     h 

d     b 

Jan.      1    0.7  E. 

Feb.    7  18.5  E. 

Mar.  17  12.3  E. 

Apr.  24    6.6  E. 

Oct.   18  20.3  E. 

Nov.  25  14.5  E.  i 

2  22.0  E. 

9  15.8  E. 

19    9.6  E. 

26    4.0  E. 

20  17.6  E. 

27  11.8  E. 

4  19.3  E. 

11  13.0  E. 

21    7.0  E. 

28    1.4  E. 

22  14.9  E. 

29    9.1  E. 

6  16.6  E. 

13  10.3  E. 

23    4.3  E. 

29  22.7  E. 

24  12.2  E. 

Dec.     1    6.4  E.  i 

8  13.9  E. 

15    7.6  E. 

25    1.6  E. 

May     1  20.0  E. 

26    9.5  E. 

3    3.6  E.  j 

10  11.2  E. 

17    4.9  E. 

26  22.9  E. 

3  17.3  E. 

28    6.8  E. 

5    0.9  E.  1 

12    8.5  E. 

19    2.2  E. 

28  20.3  E. 

5  14.7  E. 

30    4.1  E. 

6  22.2  E.  i 

14    5.8  E. 

20  23.5  E. 

30  17.6  E. 

7  12.0  E. 

Nov.     1     1.3  E. 

b  19.5  E. 

16    3.1  E. 

22  20.8  E. 

Apr.     1  14.9  E. 

2  22.7  E. 

10  16.9  E. 

[            18    0.4  E. 

24  18.1  E. 

3  12.2  E. 

4  20.0  E. 

12  14.2  E. 

19  21.6  E. 
21  16.9E. 

26  15.4  E. 

5    9.5  E. 

Sept.  29  23.1  E. 

6  17.3  E. 

14  11.5  E. 

28  12.7  E. 

7    6.8  E. 

Oct.     1  20.4  E. 

8  14.7  E. 

16    8.8  E. 

23  16.2  E. 

Mar.    2  10.0  E. 

9    4.1  E. 

3  17.7  E. 

10  12.1  E. 

18    6.1  E.  , 

25  13.5  E. 

.4    7.3  E. 

11     1.4  E. 

5  15.0  E. 

12    9.4  E. 

20    3.4  E.  1 

27  10.8  E. 

6    4.6  E. 

12  22.8  E. 

7  12.3  E. 

14    6.7  E. 

22    0.7  E. 

29    8.1  E. 

8    1.9  E. 

14  20.1  E. 

9    9.6  E. 

16    4.0  E. 

23  22.0  E. 

31    5.4  E. 

9  23.2  E. 

16  17.4  E. 

11    7.0  E. 

18    1.3  E. 

25  19.2  E. 

Feb.     2    2.7  E. 

11  20.5  E. 

18  14.7  E. 

13    4.3  E. 

19  22.6  E. 

27  16.5  E. 

3  23.9  E. 

13  17.7  E. 

20  12.0  E. 

15    1.6  E. 

21  19.9  E. 

•i9  13.8  E. 

5  21.2  E. 

15  15.0  E. 

22    9.3  E. 

16  22.9  E. 

23  17.2  E. 

31  11.1  E. 

DIONE. 

d      h 

d    h 

d     h 

d    h 

d     h 

d     b 

Jan.     2    1.0  E. 

Feb.     3  20.8  E. 

Mar.    8  16.7  E. 

Apr.  10  13.0  E. 

Oct.   27  12.1  E. 

Nov.  29    8.4  E. 

4  18.7  E. 

6  14.4  E. 

11  10.3  E. 

13    6.7  E. 

30    5.8  E. 

Dec.    2    2.1  E. 

7  12.4  E. 

9    8.1  E. 

14    4.0  E. 

16    0.4  E. 

Nov.     1  23.5  E. 

4  19.7  E.  , 

10    6.0  E. 

12    1.7  E. 

16  21.7  E. 

18  18.1  E. 

4  17.2  E. 

7  13.4  E.  1 

12  23.6  E. 

14  19.3  E. 

19  15.4  E. 

21  11.8  E. 

7  10.9  E. 

10    7.0  E. 

15  17.2  E. 

17  12,9  E. 

22    9.1  E. 

Oct.     8    8.1  E. 

10    4.6  E. 

13    0.7  E. 

18  10.9  E. 

20    6.6  E. 

25    2.8  E. 

11     1.9  E. 

12  22.3  E. 

15  18.3  E. 

21     4.5  E. 

23    0.3  E. 

27  20.4  E. 

13  19.6  E.  1 

15  16.0  E. 

18  12.0  E. 

2:^  22.2  E. 

25  18.0  E. 

'SO  14.1  E. 

16  13.3  E.  ' 

18    9.7  E. 

21    5.6  E.  ^ 

1            26  15.8  E. 

28  11.7  E. 

Apr.     2    7.9  E. 

19    7.0  E.  1 

21     3.4  E. 

23  23.3  E. 

29    9.5  E. 

Mar.    3    5.4  E. 

5     1.6  E. 

22    0.7  E. 

23  21.D  E, 

26  17.0  E.  1 

Feb.     1    3.1  E. 

5  23.0  E. 

7  19.3  E. 

24  18.4  E. 

26  14.7  E. 

29  10.7  E. 

1 
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RHEA. 


a~ 

Jan.    1 

5 

10 

14 

19 

23 

28 

Feb.    1 

6 

10 

15 
19 
24 
28 
Mar.   5 

9 
14 
18 
23 
27 

Apr.    1 

5 

10 

14 


h 

3.7  E. 
15.9  E. 

4.2  E. 

16.5  E. 

4.8  E. 

17.1  E. 
5.4  E. 

17.7  E. 
6.0  E. 

18.3  E. 

6.6  E. 
18.9  E. 

7.3  E. 

19.6  E. 

H.OE. 

20.4  E. 
8.8  E. 

21.2  E. 

9.7  E. 
22.1  E. 

10.5  E. 
23.0  E. 
11.4  E. 

23.8  E. 


i  ^ 

Sep.  20 

I  24 

I  29 

Oct.    3 

I  8 

!  12 

17 
22 
26 
31 
Nov.   4 

9 
13 
18 
22 
27 
Dec.    1 

6 
10 
15 

19 
24 

28 
33 


b 

8.5  E, 
21.1  E. 

9.6  E. 

22.1  E. 
10.7  E. 

23.2  E. 
11.7  E. 

0.2  E. 

12.7  E. 
1.1  E. 

13.6  E. 

2.1  E. 
14.5  E. 

2.9  E. 
15.4  E. 

3.7  E. 
16.1  E. 

4.5  E. 

16.8  E. 
5.1  E. 

17.4  E. 

5.7  E. 
18.0  E. 

6.3  E. 


TITAN. 


d 

Jan.  1 

5 

9 

12 

16 

20 

24 

28 

Feb.  1 

5 

9 

13 

17 

21 

25 

Mar.  1 

5 

9 

13 

17 

21 

25 

29 

Apr.  2 


h 

2.4  W. 

1.5  S. 
0.8  E. 

23.9  I. 

23.0  W. 

22.18. 
21.6  E. 
21.1 1. 
20.6  W. 

20.1  8. 

19.5  E. 

18.81. 
18.0  W. 

17.2  S. 

16.8  E. 

16.21. 

15.6  W. 
15.0  S. 

14.9  E. 
14.4  I. 
13.9  W. 
13.4  S. 

13.3  E. 
13.2  I. 


d 

Oct.  3 

!  7 

11 

15 

19 

2;? 

27 

31 

Nov.  4 

8 

12 
16 
20 
24 

28 

Dec.  2 

6 

10 

14 

18 

22 
26 
30 
34 


h 

20.5  8. 
20.8  E. 
20.9 1. 
21.0  W. 

21.0  8. 

21.2  E. 
21.01. 

20.6  W. 
2028. 

20.2  E. 

19.8  I. 

19.3  W. 

18.8  8. 
18.6  E. 
18.0 1. 

17.4  W. 
16.8  8. 

16.4  E. 
15.91. 

15.5  W. 
15.18. 

14.6  E. 
13.91. 

13.1  W. 


HYPERION. 


d 

h 

d 

h 

Jan.  0 

19.0  8. 

8ep.l4 

0.2  8. 

6 

2.0  E. 

19 

8.9  E. 

11 

9.01. 

24 

17.5 1. 

16 

16.0  W. 

30 

2.0  W. 

21 

23.0  8. 

Oct.  5 

10.4  8. 

27 

6.1  E. 

10 

18.6  E. 

Feb.  1 

13.2 1. 

16 

2.8  I. 

6 

20.3  W. 

21 

10.9  W. 

12 

3.4  8. 

26 

19.0  8. 

17 

10.6  E. 

Nov.  1 

3.2  E. 

22 

17.7  I. 

6 

11.21. 

28 

0.8  W. 

11 

19.1  W. 

Mar.  5 

7.9  8. 

17 

2.9  8. 

10 

15.3  E. 

22 

10.4  E. 

15 

22.9 1. 

27 

17.9 1. 

21 

6.7  W. 

Dec.  3 

1.4  W. 

26 

14.6  8. 

'      8 

8.9  8. 

31 

22.6  E. 

13 

16.3  E. 

Apr.  6 

6.61. 

18 

23.31. 

11 

14.7  W. 

24 

6.1  W. 

16 

22.7  8. 

29 

12.9  8. 

22 

6.9  E. 

1888 

27 

15.2  I. 

Jan.  3 

19.9  E. 

Mny  2 

23.6  W. 

{East  Elongation    . 
Superior  Conjunction 


Jannary  18 
February  6 
February  26 
March       17 


April  6 

April  26 

May  16 

June  6 


June  26 
July  16 
August  6 
August  27 


September  16 
October  7 
October  27 
November  15 


December  5 
December  24 


THE  APPARENT  ELEMENTS  OF  SATURN'S  RINGS. 


a 

h 

P 

I 

V 

u                     u* 

Inolinatioii  of 

The  Elevation 

The  Elevation 

Earth's  Longitude  from  Hatuni 

Green  w^"^ 

Outer 
Miuor 
Axi«. 

Onter 
Minor 
Axis. 

Northern 

of  the  Earth 

of  the  Snn 

counted  on  Plane  of  Ring 

Meai 
Noon 

" 

Semi- Minor 

above  the 

a1)ove  the 

from  the  Ring's  As- 
cen<ling  Node  on 

Axis  to  ('ircle 
of  Declination 

Plane  of  the 
RiuK. 

Plane  of  the 
Ring. 

from  North 
to  Eatit. 

Equator. 

«  Ecliptic. 

Jan. 

0 

46!46 

18.50 

—  t"  23!o 

—  2:?  28!l 

—  2;?  46.'8 

167°  40.0 

125     3;4 

20 

46.42 

18.83 

7  20.7 

23  56.2 

23  36.8 

165  57.3 

12:^  20.7 

Feb. 

9 

45.68 

18.83 

7  18.3 

24  20.4 

2:^  26.6 

164  26.7 

121  50.2 

Mar. 

1 

44.43 

18.50 

7  16.6 

24  36.1 

23  16.1 

163  28.3 

120  51.9 

21 

42.91 

17.92 

7  16.3 

24  41.6 

23    5.4 

163  14.0 

120  37.7 

Apr. 

10 

41.35 

17.21 

—  7  17.4 

—  24  :J6.2 

—  22  54.5 

163  46.9 

121  10.7 

30 

39.93 

16.46 

7  19.7 

24  20.4 

22  43.4 

165    2.6 

122  26.5 

May 

20 

38.76 

15.71 

7  22.7 

23  55.1 

22  32.0 

166  53.2 

124  17.1 

June 

9 

37.90 

15.03 

7  25.5 

2.3  21.4 

22  20.4 

169    9.4 

126  33.4 

29 

37.38 

14.41 

7  27.7 

22  40.7 

22    8.6 

171  41.5 

129    5.6 

July 

19 

37.21 

13.89 

—  7  28.9 

—  21  55.1 

—  21  56.6 

174  20.5 

131  44.7 

Aug. 

8 

37.39 

13.47 

7  29.0 

21    6.9 

21  44.4 

176  57.6 

134  21.9 

28 

37.91 

13.18 

7  28.2 

20  20.1 

21  32.0 

179  24.6 

136  49.0 

Sept. 

17 

38.78 

13.02 

7  26.8 

19  37.2 

21  19.3 

181  32.8 

i:w  57.2 

Oct. 

7 

39.96 

13.04 

7  25.2 

19    2.6 

21    6.5 

183  14.5 

140  39.0 

27 

41.38 

13.25 

—  7  24.0 

—  18  40.3 

—  20  53.5 

184  21.4 

141  46.0 

Nov. 

16 

42.93 

13.66 

7  23.5 

18  \^VS 

20  40.3 

184  47.5 

142  12.2 

Dec. 

6 

44.41 

14.25 

7  24.0 

18  43.0 

20  215.9 

184  29.8 

141  54.6 

26 

45.58 

14.93 

7  25.3 

19    7.4 

20  13.4 

183  :i6.9 

141     1.8 

31 

45.80 

15.11 

—  7  25.7 

—  19  15  4 

-  20    9.9 

18:^  12.4 

140  :57.3 

The  factor  to  be  multiplied  by   a  and  h  to  obtain  the  axes  of — 

The  inner  ellipse  of  the  outer  ring  =  0.8801 

The  onter  ellipse  of  the  inner  ring  ::=  0.859i> 

The  inner  ellipse  of  the  inner  ring  =  0.6650 

The  inner  ellipse  of  the  dusky  ring  =  0.5486 


log  factor  =  9.9445 
log  factor  ^  9.9344 
log  ftwitor  —  9.8228 
log  factor  =  9.7:^2 


NoTS.^The  negative  sign  of  I  indicates  that  Mie  risible  sur£»ce  of  the  ring  is  the  southern  one. 
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.        s 

1       •          ><4 

Dmto      PosttioB        App-DistoocM.                       1          \l    \\     \  \^^     Date.     PotHkm       AppwDatMcm. 
Angle.        Ariel.     UmbrieL        I            \          )L    \X^'^\\                           ^^'^^-     1^*«^      Oberoa. 

Feb.  1,      14*.9          14.8          20^^           \  \^JtVlV^^      \   \          ^^^'  ^'      ^*^^          ^          ^^ 

Apr.  1,      14.9          15.2         21.2    ---HfX     \\    l\      1  \      \    \         Apr.  1.     14.9         34.8          46.6 

Jaiiel,      14.9          14.8         20.7             \    \     \\ 

\     \ 

\     J   j           \        Jonel,     14.9         33.9         44.1 

\ 

I 

^ 

APPARENT  ORBITS  OF  THE  SATELLITES  OF  URANUS  IN  1887, 

AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

WASHINGTON  MEAN  TIMES  OF  ELONGATIONS. 

ARIEL. 

UMBRIEL. 

TITANIA. 

OBERON. 

Korth. 

South. 

North. 

Sonth. 

Korth. 

Sooth. 

North  and  Sonth. 

d     h 

Jan.     0  22.0 

8  11.5 

16    0.9 

23  14.4 

31    3.9 

d     h 

Jan.     2    4.2 

9  17.7 

17    7.2 

24  20.6 

Feb.     1  10.1 

d     h 

Jan.     7  12.1 
15  19.0 
24    1.9 

Feb.     1    8.8 

d    h 

Jan.     1    6.9 

9  13.8 

17  20.7 

26    3.6 

Feb.     3  10.5 

d  h 

Jan.     2  12.4 

11    5.3 

19  22.2 

28  15.2 

Feb.     6    ai 

d     h 

Jan.     6  20.9 

15  13.8 

24    6.7 

Feb.     1  23.6 

10  16.5 

d     h 
Jan.   5    2.0  S. 

11  19.6  N. 

18  13.1  8. 

25    6.6  N. 
Feb.   1    0.2  &.■ 

Feb.     7  17.3 
15    6.8 
22  20.2 

Mar.    2    9.6 
9  23.1 

8  23.6 

16  13.0 

24    2.5 

Mar.    3  15.9 

11    5.4 

9  15.7 

17  22.6 

26    5.5 

Mar.    6  12.4 

14  19.3 

11  17.4 
20    0.3 
28    7.2 
Mar.    8  14.1 
16  21.0 

15    1.0 
23  17.9 
Mar.    4  10.8 
13    3.8 
21  20.7 

19    9.5 
28    2.4 
Mar.    8  19.3 
17  12.2 
26    5.2 

7  17.7  N. 

14  11.3  a 

21    4.8  N. 

27  22.3  8, 

Mar.  6  15.9  N. 

17  12.6 

25    2.0 

Apr.     1  15.5 

9    5.0 

16  18.4 

18  18.8 

26    8.3 

Apr.     2  21.8 

10  11.2 

18    0.7 

23    2.2 
31    9,\ 
Apr.     8  16.0 
16  22.9 
25    5.9 

25    3.9 
Apr.     2  10.8 
10  17.8 
19    0.7 
27    7.6 

30  13.6 

Apr.     8    6.5 

16  23.5 

25  16.4 

May     4    9.4 

Apr.     3  22.1 
12  15.0 
21    8.0 
30    0.9 

May    8  17.8 

13    9.4  8. 

20    2.9  N. 

26  20.5  8. 

Apr.   2  14.0  N.t 

9    7.6  8. 

24    7.9 

May     1  21.4 

9  10.8 

17    0.3 

24  13.8 

25  14.2 
May     3    3.6 
10  17.1 
18    6.5 
25  20.0 

May     3  12.8 
11  19.7 
20    2.6 
28    9.6 

June    5  16.5 

May     5  14.5 
13  21.4 
22    4.4 
30  11.3 

June    7  18.2 

13    2.3 
21  19.3 
30  12.2 
June    8    5.2 
16  22.1 

17  10.8 
26    3.7 
June    3  20.7 
12  13.6 
21    6.6 

16    1.1  N.  I 
22  18.7  8.| 
29  12.2  N. ' 
May  6    5.8  S. 
12  23.4  N. 

June    1    3.3 

8  16.7 

16    6.2 

23  1^.7 

July    1    9.2 

Jane    2    9.5 

9  23.0 

17  12.5 

25    1.9 

July    2  15.4 

13  23.5 

22    6.4 

30  13.3 

July    8  20.2 

16    1.2 

24    8.1 

July    2  15.1 

10  22.0 

25  15.1 

July    4    8.0 

13    1.0 

29  23.5 

July     8  16.5 

17    9.4 

19  16.9  8. 

26  10.5  N. 

June  2    4.0  8. 

8  21.6  N.  1 

15  15.1  8. 

<1      h                                                                   d       h                            1 
Period  of  Ariel,              2    12.489                      Period  of  Titania,          8    16.942 
Period  of  Umbriel,         4      3.460                      Period  of  Oberon,        13    11.119                       \ 

NOTB.— For  Ariel  only  every  third  elongation  is  given,  and  for  Umbriel  every  alternate  one.    The  intennedlate  onea  j 

SATELLITE  OF   NEPTUNE,   1887. 
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Bate. 

Jan.     14, 

Sept.    18, 
Nov.    16. 


Position 
Angle. 

232?8 
235.0 
234.8 


Apparent 
Distance. 

16J 
16.7 
17.0 


APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  IN  1887, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


WASHINGTON  MEAN  TIMES  OF  ELONGATIONS. 


SonUi  West 

North  East 

Sonth  West. 

North  East 

South  West. 

North  East 

d     h 

- 

d     h 

d     b 

d     h 

d      h 

d     h 

Jan.      2  17.1 

Jan. 

5  15.7 

Aug. 

31  15.5 

Sept. 

3  14.0 

Nov.      4    6.7 

Nov. 

7    5.2 

8  14.2 

11  12.7 

Sept. 

6  12.5 

9  11.0 

10    3.7 

13    2.2 

14  11.2 

17    9.7 

12    9.5 

15    8.1 

16    0.8 

18  23.3 

20    8.3 

23    6.8 

18    6.5 

21    5.1 

21  21.8 

24  20.3 

26    5.3 

29    3.8 

24    3.6 

27    2.1 

27  18.8 

30  17.4 

Feb.      1    2.3 

Feb. 

4    0.9 

30    0.6 

Oct. 

2  23.1 

Dec.      3  15.9 

Deo. 

6  14.4 

6  23.4 

9  21.9 

Oct. 

5  21.6 

8  20.1 

9  12.9 

12  11.4 

12  20.4 

15  19.0 

11  18.6 

14  17.1 

15    9.9 

18    8.5 

18  17.5 

21  16.0 

17  15.6 

20  14.2 

21    7.0 

24    5.5 

24  14.5 

27  13.0 

23  12.7 

26  11.2 

27    4.0 

30    2.5 

Mar.      2  11.6 

Mar. 

5  10.1 

29    9.7 

Nov. 

1   a2 

33    1.0 

35  23.6 

The  above  times  are  those  of  each  passage  of  the  satellite  through  an  apsis  of  its  apparent 
orbit.  The  position  of  the  satellite  at  any  other  time  may  be  found  by  measuring  around  the 
orbit  from  the  apsis  last  passed  through,  remembering  that  the  radius  vector  of  the  satellite 
describes  equal  areas  in  equal  timec. 

Period  of  the  satellite  of  Neptune,  5**  21^.045. 

In  the  above  diagrams,  the  central  circle  represents  the  planet,  and  is  on  tho  same  scale 
as  the  orbits. 
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PHENOMENA,    1887. 


WASHINGTON  MEAN  TIME. 


I  Jan. 


Feb, 


d  h  m 
2  3- 
2  7- 
5  5  36 
(>  G  - 
8  12    - 

8  21  - 
!»    5  29 

14  20  39 
IG  3  - 
IG    4    - 

16  9  49 

16  II     - 

2>  15  18 

24  10    - 

24  14  52 

25  G  7 
31     7    - 

I   14  13 

4  19    - 

5  12  53 

5  17    - 

5  19    - 

G  17    - 

7  -    - 

9  7- 

11  3  46 

12  19    5 

13  9  - 
18  14  - 
22    -    - 

22  2:3    - 

2:j   9  2; 

'Si  10  22 
24  0  13 
24  20    - 

28  22  1 
1  10  - 
4  21  0 
4  23    - 

10  12  43 

11  18    - 
■      12    0    - 

12  3    7 

14  14  - 
16  24    - 

20  5    - 

21  9  - 
2:j  9  27 
24  11  42 
2(i  7    6 

•28    5  12 

28  14    - 

30  19    - 

Apr.     1     5    6 


Mar. 


PLANETARY    CONSTELLATIONS. 


Perigee. 

^       in 

9       in  Aphelion. 


in  Perihelion, 
StMtionary. 


W" 


3  30 


3    7 
3    5 


6  2l]> :{^-    339 

{jf       in  Aphelion. 

<553) 5-4;« 

n2lO 

6  9  1> 9-^  227 


6  S  1> ^-118 

9        greatest  Hel.  Lat.  S. 

<JW3) ^-4-    3  39 

^       Stationary. 
6  h  D h  -4-   3  22 


<J  >i    rJ  Gerainonim    >2  "I-    ^    ^ 
5       greatest  Hel.  Lnt.  S. 

<J   8  O  Superior. 

J>       eclip'd,partlyvi8.atW«8h. 

6  il <?+    034 


A-   3   9 
2—   3  43 


6  &1> 

6^1> 

21      Stationary. 

O      erIipHed,  invis.  at  Wash. 


6  <?  ... 

i.D  ... 

9  3)... 
5      ""Q 


9 


0  3-2 

1  4 
I  43 
I  17 


3  41 


<5  W  J>. V 

5        in  Perihelion. 

6hl> h+  ■'i'» 

5       greatest  elong.  E.    18  14 

(j|3) S-.ia 

5        greatest  Hel.  Lat.  N. 

5       Stationary. 

<J.2^  J> ■.  .   2^-    333 

(JS<? 5+    4  43 

\i       Stationar}'. 

O       enters  ^,  Spring  com. 
<J   8  O  Inf<™rior. 

<J   5   J) 5  -4-    5  57 

<J<J3) (J-4-3  10 

<J9J> ?-^    4  50 


<5  W  J> 


iiiQ 


3a5 


323 


Apr. 


d     h     D] 

4   :i   - 

4  6- 

5  8- 

6  22  11 
8    9  37 

14  9    - 

15  0    - 

16  23    - 

17  5  - 
20    3  49 

20  17  - 
22  13  12 
24  6  - 
24  12  40 
24  19  - 


25  13  6 

28  13  32 

30  22  - 

May  4  6  24 

4  20  - 


5 
18 
19 
21 
21 


14  56 

2  - 

7  - 

11  - 

13  57 


21  14  22 
21  21  13 
23  1  - 
23  7  - 
23  19  - 

25  14  51 

25  23  24 

26  21  - 

27  0  - 

28  9  - 

30  0  - 

31  12  46 
June  1  18  55 

7  18  - 
16  19  - 

18  6  54 

19  13  32 

20  4  - 

21  1  - 

22  11  32 


5   inQ 

y       Stiitionury. 

6  &1> 

6Ml> 


1= 


2  57 

3  21 


5  2l(D 

6  i  J> 

6  <?© 

(J  'i'3) 

i  ^l    il  Cieininorum 


(J  9  3) .   9+   618 

(JhJ> h+3   6 

9       hi  Perihelion. 
6hl> .:•  ^-  258 

1.  Lat 


g       greatest  Hel. 


S. 


6  WO 

<i  5  (J  ... 
6  ^  D  ... 


21—  3  14 


5- 


028 
5  11 


h  9 
3) 
3) 


g       in  Aphelion. 

<J  W  9 W  —    2  35 

h       in  Q 

g       greatest  elong.  W.  27  26 

6  ^  D 5H-0  31 


435 

328 
0  12 


<JgJ> g-4-4  46 

<JW3) W-4-   326 

9       greatest  Hel.  Lat.  N. 
<J  W  » W—    136 

5       in  a 


6  9  1> 9-4-   5  18 

6  h  1> h-^  2  45 

^  g  O  Superior. 

<J  W  <? ^  —    1  47 

g       in  Perihelion. 


l2  —    2  15 

$  -    3    9  t 

J2--    322  I 

greatest  Hel.  Lat.  N. 


stationary. 


<J  W  3) 

<J  <J  3) 

<J  g  h 

O      enters  < 

6hl> 


.  .  tp  H-  3  29 
.  .  <?  H-  5  1 
.  .  g  -4-  1  34 
,  Summer  com. 
.  .    12  H-    226 


22  12    -        21      Stationary. 

22  17  17    <J  g  3) 

24    6  50    <J  9  3) 

27  18    8;<J§J) 

28  23  56    <$  2^  J> 


29  20  - 

30  17  - 
July     1     4  - 

1  16  - 


4-327 
4-    2    1 

-  3  23 

-  3  40 

□  SO 

g       greatest  elong.  E.  25  51  ; 

5      i  n  ?S  ; 

O       Apogee. ; 
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WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


July 


d     h     ni 

4  10    - 

11  9    - 

13  12    - 

14  22    - 

15  17    5 

la  4     - 

18  n    - 

18  II  2:j 

19  8    - 

20  1  58 

21  0     1 
.  23  10  40 

25  0  40 

26  7  50 
28  12    - 

31  18    - 

Aug.   3  -    - 

7  16    - 

12  2  38 
15  -    - 


.16 
16 
16 
17 

18 


1  - 
6  49 
17  46 
3  46 


19  18    - 

20  21     2 

21  6    - 

21  9  54 

22  19  57 

22  20  - 

24    8  - 

28    0  - 

30  18  - 

31  4  - 

Sept.  2    7- 
3  17    - 

8  10  28 
10  1  - 
13    0    - 

13  9  14 

14  0  28 

15  8    - 

16  22  52 

17  5  20 


17  22 

7 

19  12  24 

20  23 

_ 

22  16 

_ 

24  1 

- 

27  3 

OQ  90 

- 

i  9  otLeonis  ...    9  —    1  14 

^  in  Aphelion. 

9  greatest  elong.  E.    45  33 

5  Stationary. 

6  V  D ^  -^   3  35 

9       »»» 
6  >20 
6  i  D <J-»-4l8 

6  h  D >2  H-  5i  10 

<J  S  3) 5  -   3  40 

<J  9  J> ?  -  '^  ® 

<5  $  3) f)—    3  35 

6  2ll>   .  .  ., S—    3  59 

3   5  O  Ju^erior. 

5       greatest  Hel.  Lat.  S. 
J>       eclipseJ,  iuvis.  at  Wash. 
5       Stationary. 

<i  W  3) W-^    3  36 

9       greatest  biilliancy. 

g        greatent  eloiig.  W.  18  38 

6   S  1> <J  -4-    3  10 

6  hl> .  .  ..  h  -+-    1  56 

<J   5   3)    .  .  .  .  .  .  .    5 -4-    0 :« 

O       eclipsed,  invis.  at  Wash. 

<5  9  3) 9  -  y  13 

9       in  Aphelion. 

6^1> 5-    341 

6Jll> J5^—    4  12 

D  WO 

5       in  Perihelion. 

6  Sh (?  -4-    0  49 

<J  g    tt  Leonis  ...    §  -+-    1  13 
9        Stationary.   . 

t|?       Stationai^. 

g       greatest  Hel.  Lat.  N. 

6  ^  1> tp  -h    3  30 

^   5  O  Su|)erior. 

9        greatest  Hel.  Lat.  iS. 

6  hl> h-Hl'^ 

<J<J3> <J-4-l48 

<J  5  9 5-4-10  44 

<J  9  3) 9  —  12  50 

<5  S  3) 8  -  2 :33 

<5  S  3> ^  -   3  43 

6  2ll> 5-4  18 

(5   9  O  lulerior. 

tenters  £1,  Autumn  com. 
5 §-h    020 

5       iuQ 
<$   g    «  Virginia   .  .    g  -+-    1  52 
6^  D W-4-  3  19 


d 

h 

m 

Oct.  5 

18 

_ 

7 

8 

_ 

10 

7 

- 

10  22 

14 

12 

6 

- 

12 

15 

14 

13 

15 

_ 

13  20  26 

15 

11 

50 

17 

8 

6 

17 

15  23 

25 

13 

_ 

26 

15 

— 

27 

17 

_ 

28 

- 

- 

29 

5 

. 

Nov.  1 

21 

55 

6 

6 

_ 

7 

7 

10 

8 

6 

- 

8 

9 

_ 

10 

3 

4 

11 

7  36 

12 

0  55 

14 

5 

8 

14  21 

40 

15 

18 

« 

17 

2 

_ 

17 

8 

- 

20 

8 

- 

20 

13 

_ 

20  13 

_ 

22 

7 

_ 

23 

17 

_ 

26 

7 

- 

29 

1 

50 

30 

16 

_ 

Dec.  2 

11 

_ 

3 

18 

- 

4 

12 

13 

5  23 

_ 

8 

n 

27 

9 

10  59 

10  14 

55 

11 

19 

- 

12 

1 

8 

12  15  37 

21 

10 

_ 

24 

3 

_ 

25  14 

- 

26 

8 

4 

31 

13 

_ 

31 

15  45 

6  $)0. 

5  in  Aphelion. 

6  S  ^  Leonis  ...    <f  -4-    0  59 

6  h  1> >l-4-120 

9  Stationary. 

<J<J3) <?-^0I9 

6  ^  JH 5—    2  59 

<J  9  3> 9  -    7  52 

6  h  ]> I  -    3  49 

6  21D Jl—   4  19 

<553> 5-7  39 

6  21  »'  Libra.    ...    jf  H-    0  34 
g       greatest  elong.  E.    2:^  58 
§       greatest  Hel.  Lat.  S. 
9       greatest  brilliancy. 

<J  W  3> \p-4-    3  11 

5       St/itionai-y. 

6hl> >z-4-  1   1 

?       in  a 

6210 

<J  (J  3) ^-15 

<i  9  3> ?  —   3  42 

6  2ll> 4^—    4  18 

<553) 5-5  17 

<J   5  O  Inferior. 
I2       Stationary. 
5       in  Perihelion. 

^       greatest  Hel.  Lat.  N. 

6  ^21 b-h   1   7 

<5  I  9 1-17 

5       Stationaty. 

6  ^  ]> V-4-    311 

5       greatest  Hel.  Lat.  N. 
9       greatest  elong.  W.  46  49 

6  ^  21 5+135 

(J  h  3) h+  0  51 

5       pi-enlest  elong.  W.  20  36 

6  iD df-2'0 

6&J> 6-    4  18 

(J  ?  J) 9-    837 

9       in  Perihelion. 

6  2ll> 21-4)6 

<5  S  3) 5-324 

O      enters  VJ,  Winter  com. 

5       inQ 

<J       in  Aphelion. 

<J  ty  3> W-4-  3  18 

O      Perigee. 
6  h  1> h-4-    0  55 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

( North  Latitudes  and  West.  Longitudi 

38  are  Considered  Positive.) 

Plaoe. 

Latltuile. 

Redaction 

to 

Longitode 

Geocentric 

Log  p. 

L 

aiitade. 

From  Wftshington. 

From  Greenwich.    || 

Abo             .           .           . 

-h  60  26  56!8 

»  53.5 

9.998902 

b     m       8 

-  6  37  18.50 

_ 

h     m       8 

1  29    6.41  i 

Adelaide  . 

-34  57 

+ 

10  47.8 

9.999526 

-14  22  33.1 

— 

9  14  21.0 

Albany     . 

+  42  39  49.5 

— 

11  28.2 

9.999336 

-  0  13  12.87 

+ 

4  54  59.22  ; 

Alfred      . 

-h  42  15  19.8 

— 

11  27.2 

9.999)46 

+  0    2  55.00 

+ 

5  11    7.09 

Algier 

+  36  45    2.7 

— 

II     1.6 

9.999483 

-  5  20  23.48 

0  12  11.39 

Allegheny 

-1-  40  27  41.6 



11  21.6 

9.999391 

+  011  50.84 

+ 

5  20    2.93 

Allona 

+  53  32  45.3 

— 

It     0.8 

9.099063 

-   5  47  58.44 

— 

0  39  46.36 

Amherst  . 

-f  42  22  15.6 

— 

11  27.5 

9.999343 

-  0  18    4.8 

+ 

4  50    7.3    1 

Annapolis 

-h  38  58  53.5 



U  15.0 

9.999428 

-  0    2  15.60 

+ 

5    5  56.49 

Ann  Arbor 

-h  42  16  48.0 

— 

1 1  27.3 

9.999346 

+   0  26  43.10 

+ 

5  34  55.19  , 

Armagh   . 

-f  54  21   12.7 



10  54.9 

9.999043 

-  4  41  36.6 

+ 

0  26  35.5    i 

Athens 

-f  37  58  20.0 



11     9.4 

9.999453 

-  6  43    7.8 

— 

1  34  55.7    1 

Berlin 

-f  52  30  16.7 



11     7.7 

9.999088 

-  6    1  47.00 

— 

0  53  34.91 

Berne 

-f  46  57     8.7 



II  29.2 

9.999227 

-  5  37*58.1 

— 

0  29  46.0 

Bethlehem 

4-  40  36  23.9 

— 

1 1  22.2 

9.999388 

-  0    6  40.19 

-f 

5    1  31.90  1 

Birr  Castle 

+  53     5  47.0 

^^ 

11     3.9 

9.999074 

-  4  36  31.2 

+ 

0  31  40.9 

Bologna   . 

-h  44  29  47.0 



11  30.5 

9.999289 

-  5  53  36.7 

0  45  24.6 

Bonn 

-f  50  43  45.0 

— 

11  17.3 

9.999132 

-  5  36  35.38 

— 

0  28  23.29 

Bothkamp 

-f  54  12     9.6 

— 

10  .56.0 

9.9990^7 

-  5  48  42.9 

— 

0  40  30.8 

Breslttu    . 

-f  51     6  56.5 

— 

11   15.4 

9.999122 

-  6  16  20.80 

— 

1    8    8.71 

Brussels  . 

-h  50  51    10.5 

_ 

11   16.8 

9.999129 

-  5  25  40.7 

_ 

0  17  28.6 

Cambridge  {England) 

-f  52  12  51.6 

— 

11     9.4 

9.999095 

-  5    8  34.84 

— 

0    0  22.75  , 

Cambridge  (Mass.)  . 

+  42  22  48.3 

— 

1 1  27.6 

9.999343 

-  023  41.11 

+ 

4  44  30.98 

Cape  of  Good  Hope  . 

-  33  56     3.4 

+ 

10  39.0 

9.999550 

-  6  22    7.1 

— 

1  13  55.0 

Chapultepec 

-f  19  25  17.5 

7  12.0 

9.999841 

+   128  26.15 

+ 

6  36  38.24 

Charkow  . 

4-  50    0  10.2 

__ 

1 1  20.5 

9.999150 

-  7  33    6.8 



2  24  54.7 

Chicago    . 

+  41  50     1.0 



11  26.2 

9.999357 

+  0  42  14.69 

+ 

5  50  26.78 

Christiania 

-f  59  54  43.7 

— 

10    0.2 

9.998914 

-  5  51    5.94 

— 

0  42  53.85 

Cincinnati  (New  Obs.) 

-f  39    8  35.5 

— 

11  15.8 

9,999424 

+  0  29  29.33 

+ 

5  37  41.42 

Cincinnati  {Old  Obs.) 

4-  39    6  26.5 

— 

II   I5.C 

9.999425 

+  0  29  46.85 

+ 

5  37  58.94  . 

Clinton     . 

+  43    3  17.0 



1 1  28.9 

9.999326 

^06  34.65 

+ 

5    1  37.44 

Coimbra  . 

+  40  12  25.8 



II  20.6 

9.999398 

-  4  34  37.6 

+ 

0  33  34.5 

Copenhagen 

+  55  41   13.6 



10  43.9 

9.999011 

-  5  58  31.3 

0  50  19.2    1 

Cordoba  . 

-31  25  15.4 

+ 

10  13.5 

9.999608 

-  0  51  27.0 

+ 

4  16  45.1 

Cracow    . 

+  50    3  50.0 

11  20.3 

9.999149 

-  6  28    2.46 

— 

119  50.37! 

Dantz'g    . 

+  54  21   18.0 

__ 

10  54  9 

9.999043 

-  6  22  51.4 

_ 

1  14  39.3 

Dorpat     . 

+  58  22  47.4 



10  17.6 

9.998948 

-  6  55    5.6 

— 

1  46  53  5 

Dublin      . 

+  53  23  13 



II     1.9 

9.999066 

-  4  42  50 

+ 

0  25  22       ' 

Diisseldorf 

+  51   12  25 



11   15.0 

9.999120 

-  5  35  17 

— 

0  27    5 

Dun  Echt 

+  57     9  36 

— 

10  30.2 

9.998977 

-  4  58  32.1 

+ 

0    9  40.0 

Durham   . 

+  54  46     6.2 

«_ 

10  51.6 

9.999033 

-  5    1  52.3 

+ 

0    6  19.8 

Edinburgh 

+  55  57  23.2 

— 

10  41.5 

9.999005 

-  4  55  29.04 

4- 

0  12  43.05 

Florence  . 

+  43  46     4.1 

— 

1 1  2<».9 

9.999308 

-  5  53  13.6 

— 

0  45    1.5 

Geneva    . 

+  46  11  58.8 

— 

II  30.1 

9.999246 

-  5  32  48.86 

— 

0  24  36.77 

Greorgetown 

+  38  54  26.2 

— 

11  14.6 

9.999430 

+  00    6.20 

+ 

5    8  18.29 

1 

Glasgow  (Missouri) . 

+  39  16  16.8 



11  16.4 

9.999421 

+    1    3    5.93 

+ 

6  11  18.02 

Glasgow  (Scotland)  . 

+  55  52  42.8 

— 

10  42.2 

9.999006 

-  4  51    1.5 

+ 

0  17  10.6    1 
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POSITIONS  OF  OBSERVATORIES. 

(North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 

Lfttitode. 

Redactioii 
to 

X  j%t»  n 

liODf^tudd 

Pliioe. 

Oeocenirie 

Log  P' 

Latitude. 

From  Wnahington. 

From  Greenwich. 

Odttingen 

+  bl  31  47;9 

1     // 
—  11  13.3 

9.999112 

h     m      8 

-  5  47  58.33 

_ 

h     m      a 

0  39  46.24 

Gotha       . 

+  50  56  37.5 

—  II  16.3 

9.999127 

-  5.51    2.62 

— 

0  42  50.53 

Greenwich 

+  51  28  38.4 

—  11  13.6 

9.999113 

-  5    8  12.09 

0    0    0 

Hamburg 

+  53  33    7.0 

—  n    0.8 

9.999062 

-  5  48    5.8 

— 

0  39  53.7 

Hanover  . 

+  43  42  15 

—  1 1  29.8 

9.999309 

-  0  19    4.13 

+ 

4  49    7.96 

Hastings-on-  Hudson 

+  40  59  25 

—  1 1  23.6 

9.999378 

-  0  12  42.4 

+ 

4  55  29.7 

Haverford 

+  40    0  36.5 

—  II  19.8 

9.999402 

-.  0    6  59.34 

+ 

5    1  12.75 

Helsingfors 

+  60    9  43.3 

—    9  57.1 

9.998909 

-  6  48    1.25 

1  39  49.16 

Hudson    . 

+  4r  14  42.6 

-  1 1  24.4 

9.999371 

+  0  17  32.06 

+ 

5  25  44.15 

Easan 

+  55  47  24.2 

—  10  43.0 

9.999009 

-  8  24  41.0 

— 

3  16  28.9 

Kew 

4-  51  28    6 

—  II   13.6 

9.!)99114 

-  5    6  57.0 

+ 

0    1  15.1 

Kiel 

+  54  20  29.7 

—  10  55.0 

9.999043 

-  5  48  47.85 

0  40  35.76 

Kiew 

+  50  27  11.1 

—  in8.6 

9.999139 

-  7  10  12.73 

— 

2    2    0.64 

Kdnigsberg 

+  54  42  50.6 

-  10  62.0 

9.999034 

-  6  30  11.00 

— 

1  21  58.91 

Kremsmiinster . 

+  48    3  23.7 

—  1 1  27.0 

H.yHjjiijy 

-  6    4  44.3 

— 

0  56  32.2 

Lieiden 

+  52    9  20.0 

—  II    9.8 

9.999097 

-  5  26    8.44 

._ 

0  17  56.35  ' 

Leipzig    . 

+  51  20    6.3 

—  II  14.3 

9.999117 

-  5  57  46.11 

— 

0  49  34.02 

Leyton     . 

+  51  34  34 

—  II  13.0 

9.999111 

-  5    8  11.22 

+ 

0    0    0.87 

Lisbon  (Marine  Obs. 

) 

+  38  42  17.6 

—  11   13.5 

9.999435 

-  4  31  47.1 

+ 

0  36  25.0 

Lislwn  (Royal  Obs.) 

+  38  42  31.3 

—  II  13.6 

9.999435 

-  4  3127.41 

+ 

0  36  44.68 

Liverpool 

+  53  24    4 

—  iT    1.8 

9.999066 

-  4  55  54.9 

+ 

0  12  17.2 

Liibec 

+  53  51  31.2 

—  10  58.6 

9.999055 

-  5  50  57.64 

— 

0  42  45.55 

Lund 

+  55  41  52.1 

—  10  43.8 

9.999011 

-  6    0  57.11 

— 

0  52  45.02  ; 

Madison  . 

+  43    4  36.7 

-   11  28.9 

9.999325 

+  0  49  25.80 

+ 

5  57  37.9 

Madras 

+  13     4    8.1 

—    5    3.3 

9.999926 

-10  29  11.5 

5  20  59.4    1 

Madrid     . 

+  40  24  30.0 

—  11  21.4 

9.999393 

-  4  53  26.7 

+ 

0  14  45.4 

Manheim . 

+  49  29  11.0 

-   1 1  22.5 

9.999163 

-  5  42    2.61 

0  33  50.52  1 

Marburg  . 

+  50  48  46.9 

—  II  16.9 

9.999130 

-  5  43  17.1 

— 

0  35    5.0 

Markre«i  . 

+  54  10  31.8 

—   10  56.2 

9.999047 

-  4  34  23.7 

+ 

0  33  48.4 

Marseilles 

+  43  18  19.1 

—  1 1  29.3 

9.999320 

-.  5  29  46.73 

— 

0  2134.64 

Melbourne 

-  37  49  53.3 

+  11    8.6 

9.999456 

-14  48    6.9 



9  39  54.8 

Mexico     . 

+  19  1:6     1.3 

-    7  12.2 

9.999840 

+   1  28  14.58 

+ 

6  36  26.67 

Milan 

+  45  27  59.2 

—  11  30.6 

9.999265 

-  5  44  58.06 

— 

0  36  45.97 

Modena    . 

+  44  38  52.8 

—  1 1  30.6 

9.099285 

-  5  51  54.9 

— 

0  43  42.8 

Montsouris 

+  48  49  18.0 

—   1 1  24.8 

9.999180 

-  5  17  32.77 

— 

0    9  20.68 

Moscow    . 

+  55  45  19.8 

—  10  43.3 

9.999009 

-  7  38  29.0 

_ 

2  30  16.9 

Mount  Hamilto 

n 

+  37  21     3 

—   11     5.6 

9.999468 

+  2  58  14.6 

+ 

8    6  26.7 

Munich     . 

+  48    8  45.5 

—  1 1  26.7 

9.999197 

-  5  54  38.22 

0  46  26.13 

Naples     . 

+  40  51  45.4 

—  11  23.1 

9.999381 

-  6    5  13.0 

— 

0  57    0.9 

Neuchatel 

+  46  59  51.0 

—  11  29.1 

9.999226 

-  5  36    2.3 

— 

0  27  50.2 

New  Haven 

+  41   18  36.5 

-   1 1  24.6 

9.999370 

-  0  16  29.90 

+ 

4  51  42.19 

New  York  (C'oZiiiwft.CoW.) 

+  40  45  23.1 

—  1 1  22.7 

9.999384 

-  0  12  18.40 

+ 

4  55  53.69 

New  York  (RuTHEapuBn) 

+  40  43  48.5 

—  1 1  22.6 

9.999384 

-  0  12  15.47 

+ 

4  55  56.62 

,  Nicolaeff. 

+  46  58  20.6 

—  1 1  29.2 

9.999226 

-  7  16    6.2 

— 

2    7  54.1 

Odessa     . 

+  46  28  36 

—  1 1  29.8 

9.9992.39 

-  7  11  14.4 

— 

2    3    2.3 

Ogden      . 

+  41  13    8.6 

—  11  24.3 

9.999372 

+  2  19  47.52 

-+• 

7  27  59.61 

1  0-Gyalla. 

+  47  52  43.4 

—  11  27.4 

9.999204 

-  6  20  57.68 

1  12  45.59 
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POSITIONS  OF  OBSERVATORIES. 

1 

{North  Latitudes  and  West  L 

ongitudi 

Mlnction 
to 

zs  are  Con 

sidered  Positive.)                         , 

Re 

Longitude 

Place. 

Latitude. 

Geocentric 

JjOgP' 

Latitude. 

From  WMbington. 

From  Greenwich. 

,  Olmiitz     . 

O            /            // 

-f  49  35  43 

_^ 

11  22.1 

9.999160 

h     ra      8 

-  6  17  14.7 

Ii     m      s 
-r.    1     9    2.6 

Oxford  (Kadc/ijc)     . 

H-  51  45  36.0 

— 

11  12.0 

9.999106 

-  5    3    9.5 

+  0    5    2.6 

Oxford  (University)  . 

4-  51  45  34.2 

-— 

II   12.0 

9.999106 

-  5    3  11.69 

+  06    0.40 

Padua 

+  45  24    2.5  j  - 

11  30.6 

9.999266 

-  5  55  41.22 

-  0  47  29.13 

Palermo   . 

4.38     6  44     I  - 

11  10.2 

9.999449 

-  6     137.1 

-  0  53  25.0 

Paramatta 

-  33  48  49.8 !  4- 

10  37.8 

9.999553 

- 15  12  18.3 

-10    4    6.2    ' 

Paris 

+  48  50  11.8,  - 

11  24.8 

9.999179 

-  5  17  33.11 

-  0    9  21.02 

Philadelphia      . 

4-  39  57     7.5 !  - 

11  19.5 

9.999404 

-  0    7  33.64 

+  5    0  38.46 

Pola 

4-  44  51  49.0    - 

II  30.6 

"•«7yy«r5U 

-  6    3  35.27 

-  0  55  23.18 

Potsdam  . 

+  52  22  56     1  - 

11    8.4 

9.999091 

-  6    029 

-  0  52  17 

Poughkeepsie   . 

-f  41  41   18     1  - 

11  25.8 

9.999360 

-  0  12  38.5 

+  4  55  33.6 

Prague     . 

+  50     5  18.8  1  - 

11  20.2 

9.999148 

-  6    5  53.5 

-  0  57  41.4 

Princeton 

4-  40  20  57.8 !  - 

11  21.2 

9.999394 

-  0    9  34.54 

+  4  58  37.55 

Pulkowa  . 

4-  59  46  18.7  |  - 

10    1.8 

9.998917 

-  7    9  30.76 

-  2     1  18.67 

Quebec    . 

+  46  48  17.3 !  - 

11  29.4 

9.999231 

-  0  23  22.8 

+  4  44  49.3 

Rio  de  Janeiro . 

-22  54  23.8'  4- 

8  14.0 

9.999782 

-  2  15  30.68 

+  2  52  41.41 

Rochester 

4-  43    8  15       - 

11  29.0 

9.999324 

+  038 

+  5  1120 

Rome 

4-  41  53  53.7    - 

11  26.3 

9.999355 

-  5  58    6.79 

-  0  49  54.70 

Saint  Petersburg 

4-  59  66  29.7    - 

9  59.8 

9.998913 

-  7    9  25.6 

-  2    1  13.5 

San  Fernando  . 

4-  36  27  41.5    - 

10  59.5 

9.999490 

-  4  43  22.5 

+  0  24  49.6 

,  Santiago  de  Chile      . 

-  33  26  42.0    4- 

10  34.4 

9.999561 

-  0  25  29.7 

+  4  42  42.4 

Schwerin . 

4-  63  37  38.2    - 

11     0.2 

9.999061 

-  5  53  52.8 

-  0  45  40.7 

Senftenberg 

+  50     5  10.1    - 

11  20.2 

9.999148 

-  6  14    2.7 

-   1    5  50.6 

Speier 

+  49  18  55.4  1  - 

1 1  23.2 

9.999167 

-  5  41  57.7 

-  0  33  45.6   . 

Stockholm 

4-  59  20  33.0    - 

10    6.9 

9.998927 

-  6  20  26.09 

-   1  12  14.00 

Stony  hurst 

4-  53  50  40     '  - 

10  58.7 

9.999055 

-  4  58  19.41 

+  09  52.68 

Strassburg  (New  Obs.) 

+  48  34  59.7  |  - 

11  25.5 

9.999186 

-  5  39  16.74 

-  0  31    4.65 

Strassburg  (Old  Obs.) 

4-  48  34  53.8    - 

11  25.5 

9.999186 

-  5  39  14.58 

-  0  31    2.49 

Sydney     . 

-33  51  41.1    + 

10  88.3 

9.999552 

-15  13    2.7 

-10    4  50.6    1 

Toulouse . 

4-  43  36  47       - 

11  29.7 

9.999312 

-  5  14    3.2 

-  0    5  51.1     1 

Turin 

4-45    4    6.0    - 

11  30.7 

9.999275 

-  5  39    0.5 

-  0  30  48.4 

Twickenham     . 

+  51  27     4.2    - 

11  13.7 

9.999114 

-  5    6  59.0 

+  0    1  13.1 

Upsala 

+  59  51  31.5;  - 

10    0.8 

9.998915 

-  6  18  42.7 

-   1  10  30.6 

Utrecht    . 

+  52     5  10.5 1  - 

11  10.2 

9.999098 

-  5  28  43.8 

-  0  20  31.7 

Venice     . 

+  45  25  49.5    - 

11  30.6 

9.999266 

-  5  57  37.5 

-  0  49  25.4 

Vienna  (Josephstadt) 

+  48  12  53.8    - 

11  26.6 

9.999195 

-  6  13  37.4 

-   1    5  25.3 

Vienna  (New  Obs.)  . 

+  46  13  55.4  1  - 

1 1  26.5 

9.999195 

-  6  13  33.31 

-   1    5  21.22 

Vienna  (Old  Obs.)    . 

+  48  12  35.5    - 

11  20.6 

9.999195 

-  6  13  43  83 

-    1    5  31.74 

Warsaw   . 

+  52  13     5.7  1  - 

11     9.4 

9.999095 

-  6  32  19.5 

-   1  24    7.4 

Washington 

+  38  53  38.8    - 

11  14.5 

9.999430 

0    0    0 

+  58  12.09 

West  Point 

+  41  23  31       - 

11  24.9 

9.999368 

-  0  12  22.71 

+  4  65  49.38 

Wilhelmshaven 

+  53  31  52.0    - 

11     0.9 

9.999063 

-  5  40  47.30 

-  0  32  35.21 

Williamiilown  {Mass.) 

+  42  42  49       - 

1 1  28  J^ 

9.999334 

-  0  15  18.6 

+  4  52  53.6   " 

W 11  liamstown  (  Fic/oria 

-  37  52     7.2  1  + 

11     8.8 

9.999455 

- 14  47  50.9 

-  9  39  38.8 

Wilna       . 

+  54  41     0       - 

10  52.3 

9.999035 

-  6  49  24.0 

-   141  11.9 

Windsor  . 

-  33  36  28.9    + 

10  35.9 

9.999558 

-15  1133.8 

-10    3  21.7 

Zurich      . 

+  47  22  40.0    - 

11  28.5 

9.999216 

-  5  42  24.7 

-  0  M  12.6 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


PART  J— THE  EPHEMERIS  FOR  THE  MERIDIAN  OP  GREENWICH. 

The  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  sun  and  moon ; 
the  distances  of  the  moon  from  the  centres  of  the  son  and  the  four  most  conspicaoas 
planets,  and  from  certain  fixed  stars;  the  epbemerides  of  the  planets  Mercury,  Venus, 
Mars,  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemeris  of  Uranus  and  Neptune,  the  heliocentric  co-ordiuates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  sjiu,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  tbe  moon,  the  obliquity  of  the  ecliptic, 
the  equation  of  the  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  several  different  kinds  of  time :  mean  solar  time  ;  true,  or  apparent 
solar  time,  and  sidereal  time. 

Solar  Time. — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A,  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian;  and  the  hour-angle  of  the  sun  is  called  Solar  Time, 
This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the  successive 
returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  varying  motion  of 
the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals  between  the  sun's 
transits  over  the  meridian  being  unequal,  it  is  impossible  to  regulate  a  clock  or  chronometer  so 
ihat  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of  time, 
a  fictitious  sun,  called  the  Mean  Sun^  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as  is  consistent  with 
perfect  uniformity  of  motion ;  it  is  sometimes  in  advance  of  it,  and  sometimes  behind  it,  the 
greatest  deviation  being  about  16  minutes  of  time. 

Mean  Solar  Time^  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators  are  regulated 
to  mean  solar  time. 

TVue,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  apparent  and  mean  time  is  called  the  Eqimiion  of  Time.  By  means 
of  it,  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time  be  given, 
the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  I  of 
the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the  Calendar. 

Sidereal  Time. — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars;  or,  as  it  is  used 
by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true  right  ascen- 
sion of  the  stars  is  counted.     This  point  is  the  vernal  equinox,  and  its  hour-angle  is  called 
Sidereal  Time.     Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal  clocks. 
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A  Sidereal  Day  is  the  interval  of  time  betwadn  the  transit.of  the  vernal  equinox  over  any 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3™  56*  shorter  than 
the  mean  solar  day;  365^  solar  days,  or  a  year,  being  divided  into  366^  sidereal  days.  It  is 
divided  into  24  hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the 
instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its 
return  to  the  same  meridian.  About  March  2 1st  of  each  year  the  sidereal  clock  agrees  with  the 
mean  time,  or  ordinary  clock,  and  the  former  gains  on  the  latter  about  3*"  56*  per  day,  so  that 
at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again  agree  with  the  mean  time 
clock. 

Day, — The  Civil  Day^  according  to  the  customs  of  societ}^  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are  counted 
from  0  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from  0  to  12  from 
noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each,  of  which  the  first 
is  marked  A.  M.,  and  the  last  is  marked  P.  M. 

The  Astronomical  Day  commences  at  noon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty-four  hours,  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of  one  day  to 
that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either  apparent 
or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2  o'clock,  A.  M.,  civil  time,  is  January  8th,  14^,  astronomical  time;  and  January  9th,  2  o'clock, 
P.  M.,  civil  time,  is  also  January  9th,  2'',  astronomical  lime.  The  rule,  then,  for  the  transfor- 
mation of  civil  time  into  astronomical  time  is  this:  —  If  the  civil  time  is  marked  A.  M.,  take  one 
from  the  day  and  add  twelve  to  the  hoursy  and  the  result  is  the  astronomical  time  wanted  ;  if  the 
civil  time  is  marked  P.  M.,  take  away  the  designation  P,  M.,  and  the  astronomical  time  is  had 
without  further  change. 

To  change  astronomical  to  civil  time,  we  simply  write  P.  M,  after  t7,  if  it  is  less  than  12 
hours.  If  greater  than  12  hours^  we  subtract  12  hours  from  it^  add  1  to  the  daySy  and  write 
A.  M.  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  11  o'clock, 
A.  M.,  civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west^  added  to  the  local 
time,  or,  when  east^  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which  ordinarily 
is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether  we  use  mean  or 
sidereal  time. 

THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months,  and  Xo  each  month  are  assigned  eighteen  pages, 
the  contents  of  which  are  as  follow :  — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day,  The  Sun^s  Apparent  Right 
Ascension  and  Declination^  and  the  Equation  of  Time,  Adjoining  columns  contain  the  differ- 
ences of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hours  and  parts 
of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting  it  from, 
the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  any  quantity  for  any  given  (Greenwich  apparent  time.  The  hourly  differences  are  given  for 
the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accuracy  is  required,  should  be 
first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

This  page  is  chiefiy  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  apparent 
time  is  0^0™  C.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant  the 
Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon ;  if  east,  it  is  time  before 
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Greenwich  apparent  noon.  The  longitude  of  any  place  is  therefore  employed  in  reducing  the 
quantities  on  this  page  to  apparent  noon  at  the  place. 

The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon.  The 
difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error  of  the 
clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is  required 
in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I :  — 

Let  the  sun's  declination  be  required  at  apparent  noon,  1887,  May  30,  at  a  place  whose 
longitude  is  180°  20^,  or  12»>  I"  20»  west  from  Greenwich. 

_        ,  .  h      m      » 

Local  apparent  time  May  30,        0      0      0 

Longitude  firom  Greenwich  (additive)  .       12       1     20 

Greenwich  apparent  time    .  May  30,       12       1     20 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is  12**.022 
after  Greenwich  apparent  noon  on  May  30,  or  1 1'>.978  before  Greenwich  apparent  noon  on 
May  31. 

On  page  74  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is 

May  30,  at  Greenwich  apparent  noon  22.36 

May  31,  at  Greenwich  apparent  noon  21.41 

Difference  for  one  day  .....  0.95 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time  which 

is  half  way  between  Greenwich  noon  and  the  time  of  observation ;  that  is,  for  6  hours  after 

Greenwich  noon  of  the  30th.  this  being  half  of  12  hours.     Six  hours  is  0.25  of  a  day ;  so  the 

calculation  is  as  follow :  — 

Differenco  for  one  hour,  May  30     .            .  22!36 

Change  for  one  day  (or  0".05)  X  0.25  OM 

Difference  at  6  hours  after  noon      ....  22.12 
22".I2  X  12.022  =:265".9  =  4' 25".9 

Declination  at  Greenwich  noon,  May  30  .  .  N.  21  4(>    6.4 

Change  in  12.022  hours  (additive)  ...  4  25.9 

Sun*s  declination  at  time  of  observation    .  .  N.  21  50  26.3 

When  the  time  of  observation  is  only  a  few  nours  before  Greenwich  noon,  it  may  be  better  to 
count  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  given,  the  time 
is  11^.978  before  Greenwich  noon  of  May  31;  half  this  interval  is  about  0.25  of  a  day,  and 
the  hourly  motion  for  the  middle  of  the  interval  is  21''.67.     Then,  we  find :  — 

Declination  at  Greenwich  noon,  May  31  .    N.  21  54^  45!9 

Product  of  21".b7X  n.978=259".6  ( subtracdve )  4  19.6 

Sun*s  declination  at  time  of  observation  .  .    N.  21  50  26.3 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will  show 
both  to  be  right. 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute,  and  the 
reduction  may  be  found  by  Table  V  of  Bowditch's  American  Practical  Navigator. 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds  to 
be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation  of  the 
sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in  which  the 
equation  is  to  be  applied.  When  there  is  a  change  in  the  course  of  the  month  from  addition 
to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  different  directions 
are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the  dates  between  which  the 
change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is  the  meai}  timo  of  apparent 
noon,  or  the  hour-angle  of  the  mean  sun  at  that  instant. 
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The  Sun'^s  Semidiameter  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian  are  also 
given  on  page  I.  The  sun's  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or  lower 
limb  of  the  sun  to  the  altitude  of  the  centre;  and  in  reducing  the  angular  distance  of  the  limb 
from  the  moon  or  some  other  object,  to  the  distance  from  the  centre  of  the  sun.  The  sidereal 
time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  passage  of  the  sun's 
centre  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only  has  been 
observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  of  the  first,  or 
western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or  eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day.  The  Sun^s  Apparent  Right  Ascen- 
sion^ and  Declination^  the  Equation  of  Time  and  the  Sidereal  Time  of  Mean  Noon.  The 
hourly  changes  of  thcNC  quantities  are  also  given,  and  niay  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Greenwich 
time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calculation  of  the 
declination. 

The  right  ascension  and  declination  ou  pages  I  and  II  are  affected  by  aberration,  and  there- 
fore denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used  when  the 
mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the  meridian, 
when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean  time.  The  quan- 
tities on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for  the  longitude, 
as  in  the  example  of  the  sun's  declination  on  the  preceding  page. 

The  sun's  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and  the 
sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun,  and 
the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs  the 
manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon;  and  is  equiv- 
alent to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difference,  9*.8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  intervals 
of  mean  solar  to  sidereal  time.  Table  LI  of  Bowditch's  Navigator  may  be  used  for  the  same 
purpose  when  only  the  nearest  quarter  of  a  second  is  required. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean 
sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained :  this  being  added  to  the 
local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in  con- 
verting sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  sidereal  time, 
gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corresponding  reduc- 
tion of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended  to  this  volume,  or 
Table  LII  of  Bowditch's  Navigator^  will  give  the  mean  time  required.  This  reduction  may 
also  be  found  by  multiplying  9*.8296  by  the  hours  and  parts  of  an  hour  of  the  given  sidereal 
time. 

As  examples  of  the  use  of  page  II :  — 

1. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1887,  May  15, 
9**  2'"  30*,  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100°  lO',  or  6^  40'»  40«,  west  of 
Greenwich. 

h     m     s 
Local  astronomical  mean  time  .  .  May  14,         ^1     2  30 

Longitude  from  Greenwich  (additivo)  .  .  6  40  40 

Greenwich  mean  time  .  ....  May  15,  3  43  10=3t».7l94 
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Sun*s  Right  Ascension,  Equation  of  Time, 

b    m      8  ma 

May  15,  Greenwich  noon   .     3  27  43.37  May  15,  noon  .     3  51.85  (additive). 

H.  D.  «>.H72  X  3.7194  .         .  -f-    0  36.72  H.  D.  —  0«.016  X  3.72  .  —    0^ 

3  28  20.09  '3  51.79 

In  this  caae,  the  hourly  differences  interpolated  to  half  the  interval,  or  P'.9  aAer  noon,  have  been  used. 

The  equation  of  time  in  this  example  is  additive  to  mean  time.     Its  reduction  could  also  have  been  found 

by  Table  VI,  A.,  of  Bow  ditch's  Jfavigator,  but  to  seconds  only. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have:  — 

b    m     B 
May  15,  Sidereal  Time  (at  Greenwich  mean  noon).  .       3  31  35.23 

Hourly  Difference  9-.8565  x  3.7194 +     0  36.66 

Add  the  local  astronomical  mean  time  .     21     2  30.00 

The  required  sidereal  time  is  (rejecting  24^)  0  34  41.89 

The  reduction  0™  36".66  could  have  been  found  in  Table  III  correspoDding  to  the  Greenwich  mean  time 

3h  43m  io«.     Also,  by  Table  LI  of  Bowditch's  Navigator^  the  reduction  is  0™  36«.7. 

3. — On  1887,  May  15,  A.  M.,  at  a  place  whose  longitude  is  109**  10'  W.,  suppose  .the  sidereal 
time  to  be  0**  36°*  37M6,  and  that  the  corresponding  mean  lime  is  required. 

The  astronomical  day  is  May  14 ;  the  longitude  in  ^ime,  -j-  ^^  40n>  40*,  or  -j-  6^.678. 

b    m     8 
May  14,  Sidereal  Time  (at  Greenwich  mean  noon)  .      3  27  38.67 

The  H.  D.  9-.8^  x  6.678,  or  the  reduction  for  6b  40n>40»  in  Table  III  .  -f-     1     5.82 

The  sidereal  time  of  local  mean  noon  .  .       3  28  44.49 

The  given  sidereal  time  (-f-24>*i  if  necessary  for  the  following  subtraction)  24  36  37.16 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon  .  21     7  52.67^211*.  1313 

—  9«.8296x  21.1313,  or  the  reduction  for  21h7'n52«.67  in  Table  II    .  .  —    3  27.71 

The  required  astronomical  mean  time  is  .  May  14,  21     4  24.96 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day.  The  SurCs  True  Longitude  and 
LcUitudCy  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth.  The  longitudes  of  the  sun 
are  the  true  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in  two  columns, 
headed  X  and  X^ ;  X  representing  the  sun's  longitude  counted  from  the  true  equinox  of  the  date ; 
and  X\  the  same  co-ordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  year, 
(January  O'^.O).  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  sun's 
longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  radius  vector 
are  likewise  given.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  number 
of  hours,  minutes  and  seconds  after  Greenwich  mean  noon  when  the  first  point  of  Aries  passes 
the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the  long- 
itude, or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  —  9*.8296.  The 
reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  sidereal  time 
to  mean  solar  time;  or,  approximately,  from  Table  LII  Bowditch's  Navigator. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on  page  11. 
As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  sidereal 
time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal  noon  should 
be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

h    m      s 
May  14,  the  mean  time  of  Greenwich  sidereal  noon  is         .  .     20  28  59.43 

The  H.  D.  —  9«.8296  X  6.678,  or  the  reduction  for  long..  Table  II  —     1     5.64 

The  mean  time  of  local  sidereal  noon                                                   .  20  27  53.79 

Add  the  given  sidereal  time    ......  0  36  37.16=0^.6103 

The  sum  is            ......            .  21  4  30.95 

—  9«.8296  X  0.6103,  or  the  reduction  for  0^  36"  37«.2  in  Table  II    .  —  0    6.00 

The  required  astronomical  mean  time                        .            May  14,  21  4  24.95 
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Page  lY  contains  The  Moon's  Semidiameter  and  Equatorial  Horizontal  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any  other 
Greenwich  mean  time,  in  the  same  way  as  the  sun's  declination  and  the  equation  of  time  in  the 
preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences,  shows  whether 
the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduction 
of  the  horizontal  parallax  by  0.272.  It  may  also  be 'obtained  from  Table  XI  of  Bowditch's 
Navigator^  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  mpon  is  to  be  taken  out  for  1887,  Jan.  21,  10^,  P.  M.,  Green- 
wich mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  Jan.  21  is  3".8; 
then, 

as  V2^  :   lOh  =  3''.8  :  3".16, 
which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noun,  because  the  semidiameter  is  decreas- 
ing.   The  moon's  semidiameter  then,  for  Jan.  21,  10^,  is  15'  18".6  —  3'M6,  or  15'  15".4. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the  mooiu 
When  great  precision  is  needed,  the  hoariy  differences  should  be  first  interpolated  for  half  the 
interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to  the  horizontal 
parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  qf  the  MoovUs  Upper  Transit  at  Greenwichy  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  longitade,  by 
means  of  which,  having  the  longitude  converted  into  time,  the  local  time  of  the  moon's  meridian 
passage  at  any  other  place,  may  be  computed.  The  redaction  may  be  taken  by  simple  inspec- 
tion from  Bowditch's  Table  XXVIII.  The  last  column  of  this  page  contiuns  the  Age  of  the 
moon,  or  the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  The  Moon^s  Bight  Ascension^  and  BeclinatUm^  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompauied  with  columns  of  differences  for  one  minute, 
which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required  for  taking 
oat  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained  by  applying 
the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension 
or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean  time;  the  Diff.for  1 
Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time,  and  the  prodoot 
added  to,  or  subtracted  from  the  quantity,  according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1887,  Sept.  9, 
IQh  ]Qm  3()»^  astronomical  mean  time  at  Greenwich :  — 

Right  Ascension.  Declination, 

Sept.  9,  lOh 4  31*11.52 N.  1§  5^    ^'.2 

Diff.  2".I055  X  10.5   .        .         =      -f  22.11  5".588  x  10.5    =  +  58.7 

Sept.  9,  10b  10"  30-    .  4~3r33J63 N.  16  56    4.9 

The  differences  interpolated  for  5i°.2  =  0*>.09  ore,  for  the  right  ascension  2'.0062,  and  for  the  declination 
5".575,  which  may  be  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon^s  Perigee  and 
Apogee,  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunar  Distances, "ot  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed  stars, 
as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for  every  third 
hour  of  Greenwich  mean  time,  beginning  at  noon ;  the  dates  are  therefore  astronomical.  All  the 
distances  that  can  be  observed  on  the  same  day,  are  grouped  together  under  that  date ;  and  the 
columns  are  read  from  left  to  right,  across  both  pages  of  the  same  opening.  The  letter  W.  or  E. 
is  affixed  to  the  name  of  the  sun,  planet  t>r  star,  to  indicate  that  it  is  on  the  west,  or  east  eide  of 
the  moon. 
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An  observer  on  the  earth's  sarface  having  measured  a  lunar  distanoe,  corrected  it  for  errors  of 
his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the  effects  of  refiraction 
and  parallax,  finds  the  true  or  geocentric  distance,  that  is,  the  distance  as  it  would  have  appeared 
from  the  centre  of  the  earth  at  the  moment  of  observation.  With  this  distance  and  the  distances 
in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Greenwich  mean  time  of  the  observa- 
tion can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two  suc- 
cessive distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  1'';  or,  as 
it  is  usually  called,  the  Proportional  Logarithm  qf  the  Difference,  It  is  given  for  the  middle 
instant  of  the  two  hpurs  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  nile : — 

Find  in  the  Almanac  the  two  distances  between  iphich  the  true  distance  falls;  take  out  the 
nearer  of  these,  the  hours  of  Greenwich  time  over  it^  and  the  P.  L,  of  Biff,  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference^  as  found  in  the  Navigator^  subtract  the 
P,  L.  of  Diff,  taken  from  the  Almanac, 

The  result  is  tlie  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time^  taken  from  the  Almanac,  when  the  earlier  Almanac-distance  is  used ;  to  be 
subtracted  from  the  hours  of  Greenwich  time,  when  the  luter  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanac- 
distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  logarithm  of  the 
correction  to  be  applied  to  the  hours  of  Greenwich  time.  The  Table  of  Logarithms  qf  small 
Arcs  in  Space  or  Time,  given  at  the  end  of  the  volume  for  1871,  saves  the  operation  of  reducing 
degrees  (or  hours)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods  just 
described  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second  difference,  take 
the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it  in  the  Ephemeris,  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference,  and 
the  first  correction  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresponding  seconds,  which  are  to  be  added  to  the  approximate  Greenwich 
tin^e  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  and  subtracted  when  they  are 
increasing. 

Thus  the  Greenwich  mecm  time  of  the  observation  can  be  obtained.  If  the  observer  has  noted 
the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and  the  Green- 
wich mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  from  the  lunar 
distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the  chronometer.  By  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon,  the  chronometer-error 
may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude  of  one 
of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  corrected  for  change 
of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the  Greenwich  time  found  from 
the  lunar  distance  will  be  his  longitude.  A  longitude  derived  by  this  method  should  always  be 
considered  as  uncertain  by  y  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1887,  June  5, 
about  3^  of  Greenwich  mean  time,  the  corrected  distance  of  the  moon's  centre  from  that  of  a  Aqailes  is 

Corrected  distance  .  .  .  .  .    52  12    0 

DiHtance  in  Ephemeris  June  5,  III^ 

Difference  .... 


Time  from  lU^  (after)  .... 
Corr.  for  2d  Diff.,  Table  I         .  .  . 

Greenwich  mean  time  June  5  .  •  .  •      1  41  13 
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.  53  0  29 

P.L.  0.320J 

.   0  48  20  . 

P.L.  0.5697 

h  m   ■ 
.  +1  41  30 

.  —    17 

P.L.  0.2488 
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Bj  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  reduction  of  the  Greenwieii 
time  would  be  found  thus:  — 

From  Ephemeris  .  .    P.  L.  0.3209 

Diff.  of  distances,  48'  29"  =  2909" log  3.46»7 

Red.  of  Greenwich  time,  +1»»  4 1«30»  =  6090«  .log  3.7846 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — 249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The  posi- 
tions are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aberration ; 
they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are  given  for  the 
moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the  hour,  minute  and 
tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which  occurs  next  after  the 
noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been  observed 
for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean 
time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The  local  mean  time  of 
passage  across  any  other  meridian  can  be  found  by  dividing  the  daily  differences  by  24,  and 
multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude  of  the  place.  The  product 
is  subtractive  from  the  time  of  Greenwich  passage  when  the  place  is  east  of  Greenwich,  and 
additive  when  west.     The  corrections  can  never  exceed  one-half  the  change  for  one  day. 

Pages  250 — ^263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the  log- 
arithms of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not  from  the 
true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date.  It  is, 
therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox  is  required.  The 
daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit 
gives  the  correction  to  be  applied  to  the  heliocentric  longitudes  in  order  to  obtain  the  longitude 
counted  along  the  orbit  of  the  planet.  This  longitude  is  equal  to  the  distance  of  the  node  from 
the  mean  equinox,  plus  the  distance  of  the  planet  from  the  node.  The  heliocentric  latitude  is 
counted  from  the  moving  plane  of  the  ecliptic.  The  Logarithm  of  Radius  Vector  is  the  logarithm 
of  the  distance  of  the  centre  of  the  planet  from  that  of  the  sun,  at  each  Greenwich  mean  noon 
given  in  the  first  column.  The  two  last  columns  give,  in  the  same  way,  the  logarithm  of  the 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  the 
quantity  for  the  Greenwich  noon  indicated  on  the  left  hand  side  of  the. page,  and  the  other  for 
the  noon  which  is  midway  between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury, 
this  intermediate  date  is  mean  noon  of  the  day  immediately  following f  in  the  case  of  Venus, 
Mars,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as  the  circle 
and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  mean  midnight  of  the  same  day.  The  columns  Reduc.  to  Mean  Eq'*x  of 
Jan,  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
responding co-ordinates  referred  to  the  mean  equator  and  the  mean  equinox  of  January  0. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon's  equator  and  the  mean  longitude  of  the 
moon,  cmd  a  table  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest  libration  of 
the  moon,  together  with  the  formulae  for  finding  the  libration  in  longitude  and  latitude  are  given 
on  page  418. 

Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elements 
arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of  the  sun.  The 
column  Apparent  Obliquity  of  the  Ecliptic  (  Hansen  )  gives  the  true  inclination  oi  the  earth^s 
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eqoator  to  the  ecliptic,  without  correction  for  the  terms  depending  on  the  moon^s  longitude. 
The  Equation  of  Equinoxes  is  really  the  astronomical  nutation ;  that  given  In  Longitude  is  the 
correction  to  be  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
obtain  that  longitude  as  referred  to  the  true  equinox.  When  the  correction  is  positive,  the  true 
longitudes  are  greater  than  those  referred  to  the  mean  equinox;  while  the  contrary  is  true  when 
the  correction  has  the  negative  sign.  The  equation  In  R.  A,  is  equal  to  that  in  longitude,  multi- 
plied by  the  cosine  of  the  obliquity  of  the  ecliptic. 

The  next  column  g»ves  the  Precession  of  Equinoxes  in  Longitude^  from  January  0  to  each  of 
the  dates  following.  The  Sun^s  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true 
longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being  negative 
shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude. 
The  sun^s  equatorial  horizontal  parallax,  given  in  the  next  column,  is  the  angle  subtended  by  the 
radius  of  the  earth's  equator,  as  seen  from  the  centre  of  the  sun. 

PART  IT— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulae  for  reducing  the  positions  of  the  fixed  stars,  using  the  notation 
of  BfissEL,  and  the  constants  of  Peters  and  Struve.  The  formulae  by  which  the  star-numbers 
are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Besselian  Star* Numbers^  Ay  B,  C,  D,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselan  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers 
are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair  of  quantities 
A  and  B  must  be  interchanged  with  the  pair  C  and  />;  that  is,  A  must  be  interchanged  with  C, 
and  B  with  D,  In  the  first  column  along  with  the  solar  day  is  given,  for  certain  dates,  the  side- 
real hour  and  tenth  of  midnight.  The  sidereal  time  for  which  any  set  of  quantities  is  given  can 
be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers :  — 

CoTnputation  of  the  apparent  place  of  a  Bootisfor  1887,  July  %for  tht  upper  transU  at  WashingUm, 


(Star-Catalogue)    log  a       0.4492 

log  6       8.3049  n 

log 

c 

8.7757  n 

log  d       8.5819n 

(Page  2^3)              log  A      9.4615 

log  B      0.b88« 

log 

c 

0.5428 

log  D      1.3029  n 

(Star-Catalogue)    log  a'       1.2276n 

log  b'      9.7317 

log 

e' 

9.7713 

iogd'      9.4546  n 

log^a    9.9107 

log  Bb  9.1937  n 

log 

Ct 

9.3ia5n 

log  Dd  9.8848 

log^a'  0.6891  n 

log  B  b'  0.6205 

log 

Ce'  0.3141 

log  Dd'  0.7576 

Mean  Place,  1887.0,  (page  298)      Oq  = 

14   10  30.450 

ao  =  + 

1§  46  15.76 

Ja  = 

+    0.814 

Ja'== 

—    4.89 

Bb^ 

—    0.156 

j?^'  = 

+    4.17 

Cc== 

-    0.208 

Ce'  = 

+    2.06 

Dd=^ 

+    0.767 

Ddf^ 

-h    5.72 

E    ^ 

—    0.001 

Tfi'^ 

—     1.00 

T   fl^ 

-f-    0.040 
14  10  31.626 

(J=  + 

Apparent  PUee,  1887,  July  2,          a  = 

19  46  21.83 

Pages  285 — ^292  contain  the  Independent  Star-Numbers,  which  can  be  used  for  the  same  pur- 
pose. The  column  r  g'ves  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations  given  on  page 
280,  where  are  also  found  the  formulsB  and  precepts  for  the  application  of  both  systems  of 
numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star- 
constants,  a,  5,  c,  d,  a',  ft^,  (/,  d\  The  independent  star-numbers,  are  given  in  order  that  the 
apparent  place  of  the  star  may  be  determined  when  it  is  not  convenient  to  compute  these 
numbers. 
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The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  independent 
star-numbers :  — 

CompuUUum  of  the  apparent  place  of  a  BwAiafor  1887,  Jviy  ^for  the  v^pper  transit  at  Washington. 
ao=   14  10.6  <Jo  =  + 1^46.3 

0=  53"    8  0  +  ao=    265*45 

ir=170    8.2  H+ao=      22  45.7 

logVlr                 8.8239              log  Vy                 8.8239  Oo  =  14*  10  3o!450 

log^                   0.9857               log  A                   1.3094  /    =  +    0.888 

log  sin  (G-ftto)  9.9988 n            log  Bin  (If-f-ao)  9-5874  (^)   =  —    0J231 

log  tan  do           9.5557              log  sec  do           0.0264  (A)    =  +    0.559 

log(^)                9.3641  »            log  (A)                9.7471  r fi  =  —    0040 

Apparent  Right  Ascension  =  14  10  31.626 

log^                   0.9857               log/*                    1.3094  ^     ,     ,^ 

log  COB  (G+Oo)  8.8690 n            log  cob (H+Oo)  9.9648  do   =  +  19  46  15.76 

\og(jgf)               9.8547  n            log  Bin  <Jo            9.5293  (^)  =  —     0.72 

log  (AO              0.8035  (hf)  =z  4-    6.36 

logt                   0.1803  (t)    =  +1.43 

log  COB  do           9.9736  r/t^  =  —    1.00 

log  (t)  0.1539 

Apparent  Declination  =+  19  46  21.83 

Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1887,  or  the  moment  when  the  sun's  mean  longitude  is  280^. 

The  annual  variations  are  to  be  cojisidered  as  the  differential  coefficients  of  each  co-ordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working-catalogue 
for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  circumpolar  stars  is 
given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for  the  lower  culmination. 
The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian ;  and,  in  order  to  have  the  expres- 
sions for  the  co-ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  north  pole,  and  therefore  exceed  90°.  The  time  of  pbservation  and  setting  of  the 
circle,  in  order  to  find  a  star  on  the  meridian,  are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  for  1882,  the  number  of  stars  has  been  greatly  increased,  in  order 
to  make  the  list  more  useful  to  field-astronomers.  In  order  to  show  at  a  glance  these  additional 
stars,  they  are  indicated  in  the  list  by  an  asterisk.  • 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  d,  and  X  Ursse 
Minoris,  and  51  Cephei,  for  every  upper  transit  at  Wewhingtoii.  They  include  the  terms  depend- 
ing on  the  moon^s  longitude.  The  mean  solar  time  of  transit  is  given  in  the  column  Mean  Solcar 
Date^  in  order  that  each  transit  above  and  below  the  pole  may  be  readily  identified.  Suppose, 
for  example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  and  we 
wish  to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  302, 
we  find  that  the  upper  transit  occurs  January  26.2 ;  the  lower  transit,  therefore,  occurs  January 
26.7  But,  the  lower  transit  following  that  of  July  1st  (pcige  308),  does  not  take  place  until  July 
2.3.  Hence,  the  lower  transit  of  July  Ist  precedes  the  upper  one  of  the  same  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date, 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places  of 
those  Rtars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar  date 
in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit;  so  that  each  intermediate  transit 

*A  Bupplement  to  the  Ephemeris  for  1884,  containing  the  apparent  iTght  ascenBiona  of  these  additional 
Btara  for  the  yeara  1881—1884,  haa  been  issued. 
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may  be  readily  identified.  Along  with  each  co-ordinate  is  given,  in  small  type,  the  change  for 
ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient  corresponding  to  the 
dates  for  which  the  star-places  are  given. 

Pages  365 — 376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk  in 
the  list  of  mean  places.  The  apparent  right  ascension  of  each  star  is  given  only  for  that  part 
of  the  year  when  it  may  readily  bo  observed  on  the  meridian.  In  the  case  of  circumpolar 
stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiamter  of  the  sun, 
and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment  of  transit  of  the 
sun^s  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of  right  ascension,  and 
the  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  '  In  case 
they  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminished 
by  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
the  two  numbers.  The  hourly  motions  in  right  ascension  and  declination  are  given  for  the 
moment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent  time  in 
order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each  number  as 
given  is  the  mean  time  of  transit  of  the  sun's  centre  over  the  meridian  of  Washington,  counted 
from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the  same  as  in  the  Epheni' 
eris  for  the  Meridian  of  Greenwich. 

Pages  385 — 392-  contain  the  right  ascension,  declination,  semidinmeter,  and  parallax  of  the 
moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time  given  in  the 
second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The  differences  for 
one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian 
one  hour  west  of  Washington  exceed  those  given  in  the  column  Mean  Time  of  Transit^  supposing 
the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  merid- 
ian of  Washington.  The  next  four  columns  need  no  especial  explanation,  except  that  the 
differences  for  one  hour  of  longitude  are  computed  as  if  the  motion  of  the  moon  in  right  ascen- 
sion were  uniform.  By  means  of  them,  the  position  of  the  moon  can  be  computed  with  astro- 
nomical accuracy  at  the  moment  of  transit  over  any  meridian  not  exceeding  one  hour  in  longi- 
tude from  that  of  Washington,  by  taking  account  of  second  differences.  With  greater  longitudes 
of  the  place,  the  accuracy  of  the  result  obtained  in  this  way  will  diminish.  The  columns  of 
sidereal  time  of  semidiameter  passing  meridian,  etc.,  do  not  seem  to  need  any  explanation, 
except  that  they  all  refer  to  the  moment  of  transit.  The  column  Bright  Limbs  is  given  to 
indicate  to  the  observer  which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so 
nearly  full  that  they  can  be  well  observed,  both  are  indicated;  and  the  one  which  is  deficient  is 
printed  in  smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  393 — 409  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the  seven 
major  planets,  and  their  semidiameters  and  horizontal  parallaxes,  for  the  moments  of  all  those 
transits  over  the  meridian  of  Washington  which  can  be  observed. 

PART  J/J— PHENOMENA. 

This  portion  of  The  American  Ephemeris  and  Nautical  Almanac  gives  the  principal  astro- 
nomical phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of  the 
eclipses  and  the  data  for  the  rings  of  Saturn,  which  are  given  in  Greenwich  mean  time. 

Pages  412 — 417  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of  the 
sun  which  occur  during  the  year. 

The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.  The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
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elements  unchanged ;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for  each 
hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follow:  — 

On  the  line  "Eclipse  begins''  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon's  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  "Central  eclipse  begins"  when  the  axis  of  the  moon's 'shadow  first  touches  the  earth, 
and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

"  Central  eclipse  at  noon "  indicates  the  moment  when  the  axis  of  the  shadow  is  coincident 
with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth's  surface.  To  the 
observer  at  this  point,  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

"Central  eclipse  ends"  and  "Eclipse  ends"  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visible  are  shown  upon  the  maps 
given  in  connection  with  iheih.  From  these  maps  may  also  be  derived  the  approximate  deter- 
mination of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the  eclipses  at  any  place. 
The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time  and 
therefore  pass  through  all  the  places  where  the  eclipse  begins  or  ends  at  that  hour.  To  find  at 
what  hour  the  eclipse  begins  at  any  place,  we  determine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  these  two  hours  of 
Greenwich  mean  time :  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  propor- 
tionally to  the  space  which  it  represents  on  the  map.  This  division  may  be  a  little  more  exact 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varying  width.  The  Greenwich 
mean  time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1887,  August  18, 
begins  and  ends  at  Yedo. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curve  of  17**  with  the  dis- 
tance between  the  curves  of  16**  and  17**  and  we  find  it  to  correspond  to  about  12  minutes, 
therefore  the  time  of  beginning  is  approximately  17**  12°*.  For  the  end  we  compare  the  dis- 
tance of  the  place  from  the  curve  of  19**  with  the  distance  between  the  curves  of  18**  and  19** 
and  we  find  it  to  correspond  to  about  30  minutes,  therefore  the  eclipse  ends  at  about  19**  30°* — 
which  times  are  probably  within  2  or  3  minutes  of  the  truth.  Changing  to  local  time  the  results 
will  be :  — 

Beginning.  Ending, 

h      m  h      m 

Greenwich  mean  time    ....  Augast  18,        17     12  19    30 

LoDgitade  East  of  Greenwich                .  -f-  9    20  +  9    20 

Local  mean  time 19,  232±2  4    50  ±2 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the  eclipse  may 
be  obtained  from  th^  position  of  the  place  relatively  to  the  central  line  and  to  the  limit  On  the 
central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb  of  the  moon  only  grazes 
that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements  which  are  given  for 
every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows:  — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right  line 
joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's  shaclow,  and 
the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that  of 
the  earth's  equator  as  the  axis  of  JC,  and  the  centre  of  the  earth  as  the  origin  of  co-ordinates. 
The  axis  of  Y  is  perpendicular  to  that  of  X,  and  directed  toward  the  north ;  x  and  y  are  then 
the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow  mtersects  the  fundamental  plane. 
The  angle  <2,  of  which  the  sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the 
celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed ;  this  direction  being  that  from 
the  earth  toward  the  moon  and  sun.  The  angle  /i  is  the  Greenwich  hour-angle  of  this  same 
point  of  the  celestial  sphere. 
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The  quantities  I  and  I'  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane,  I  cor- 
responding to  the  penumbra,  and  r  to  the  umbra,  or  annulus.  The  notation  is  that  of  Chauve- 
NET^s  Spherical  and  Practical  Astronomy^  in  which  I'  is  regarded  as  positive  for  an  annular, 
and  negative  for  a  total  eclipse. 

The  angles/  and/^  the  tangents  of  which  are  given,  are  the  angles  which  the  elements  of 
the  respective  shadow-cones  make  with  the  axis  of  the  shadow ;  or,  they  are  the  semi-angles  of 
the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  a?,  y  and  /£,  in  one  minute, 
in  order  to  facilitate  the  interpolation  to  any  required  moment. 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows :  It  is  premised 
that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 
the  axis  of  the  shadow  or  penumbra  is  equal  to  ihe  radius  of  the  latter  at  the  point  of  observa- 
tion.    To  find  such  distance  and  radius  we  compute — 

(1)  The  co-ordinates,  ^,  rj  and  C,  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 
tions for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 
variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 
that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as  follow : — 
(1)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth's  equator,  which  are 
represented  by  p  cos  f '  and  />  sin  ^,  p  being  the  distance  from  the  centre  of  the  earth,  and  ^'  the 
geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be  computed  from  the 
following  table  by  the  formulce — 

p  cos  ^  =s  F  cos  ^ 

.       ,       sin  ^ 
/>  sm  9/  =  -^ 

f  being,  as  usual,  the  geographic  latitude. 

TMe  for  Computing  the  Oeoeentrie  Co^ordinattM  of  a  Place, 
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Logfi. 

€P 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 

0.00000  , 
0.00001  ' 
0.00005  * 
0.00010  I 
0.00018  I 
0.00027  ,, 
0.00038  " 
0.00050  • 
0.00062  , 
6.00075  ^ 
0.00088  , 
0.00101  \t 
0.00113  If 
0.00124  " 
0.00133  " 
0.00141  I 
0.00146  ^ 
0.00150  : 
0.00151  ' 

0.00302  . 

0.00300  ; 

0.00297  I 
0.00292  I 
0.00284  I 
0.00275  ,; 
0.00264  " 
0.00252  I* 
0.00239  J, 
0.00226  , 
0.00213  " 
0.00201  ; 
0.00189  J: 
0.00178  " 
0.00169  I 
0.00161  " 
0.00155  ° 
0.00152  f 
0.00151  * 
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For  th^  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements  the 
values  of  sin  <f ,  cos  <f ,  and  /i.     Put : 

X^  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be: — 

c  = />  cos  f^  sin  (fi  —  X) 

rj  =sp  sin  ip'  cos  d  —  p  cos  ^'  sin  d  cos  {fi^  X) 

Z  =s p  SIB  ^'  sin  d  •\-  p  cos  ^  cos  d  cos  (/i  —  i) 
and  their  variations  in  one  minute  of  mean  time  will  be:  — 

^'  =  [7.63992]  /9  cos  f'  cos  (m  —  X) 

r/  =  [7.63992]  pcQSf'smdsm{tx^X)=.  [7.63992]  ^  s*m  a 

C'  is  not  wanted. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of  elements 
for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their  variations  for  one 
minute,  which  are  equal  to  one-tentli  of  the  differences  of  two  consecutive  numbers.  The 
variations  for  one  minute  we  represent  by  xf  and  y'.  Their  logarithms  are  given  at  the  foot  of 
the  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the  observer, 
and  the  relative  motions,  n  and  iV,  are  computed  by  the  formulae :  — 

m  sin  Jfcf  =  X  —  ^ 
m  cos  Jfcf  =  y  —  ly 

n  sin  iV  =  a/—  ^ 

n  cos  JV  =  y'^  r/ 

(4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental  plane 

is  computed  by  the  formula 

L  =  Z-Ctan/ 

I  and  /  being  found  in  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the  eclipse, 
we  shall  have — 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  t  to  the  assumed 
time  is  computed  thus :     Find  the  angle  (p  from  the  equation, 

m  sin  (M  —  N) 
sm  4*  = ~ ^ 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in  the 
second  quadrant  when  sin  4'  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth  when 
sin  ip  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  ip  for  which 
cos  fp  is  positive.  This  value  lies  between  the  limits  -f  90°  and  —  90**.  The  correction  r  to 
the  assumed  time  will  be  found  in  minutes,  from — 

For  beginning:  m  cos  (Jlf  —  N)  L  cos<p 


For  ending:  _   ^  m  cos  ( 3f  —  JV) 


L  cos  ip 


n  n 

One  such  pair  of  values  of  r  cannot,  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  as  near  as  practicable  to  that  of  beginning,  and  another  near  that  of  ending.  These 
approximate  times  may  be  derived  from  the  chart  of  the  eclipse.  We  shall  thus  have  two  pairs 
of  values  of  r.  The  computation  for  the  first  assumed  time  will  give  a  small  and  nearly  correct 
value  for  the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed  time,  will 
give  an  inaccurate  time  of  ending.  The  computation  for  the  second  assumed  time  will  give  a 
small  and  nearly  correct  value  for  the  end,  and  a  large  negative  and  inaccurate  one  for  the 
beginning.  We  shall  thus  deduce  two  times  of  beginning  and  two  of  ending,  of  each  of  which 
only  one  is  to  be  considered  approximately  correct 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair  of 
values  of  t,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computation  will 
in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  following  theorem 
will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with- 
out repeating  the  computation. 

Theorem. —  The  error  of  each  result  is  approximately  proportional  to  the  square  of  the  cor- 
rection T,  multiplied  by  the  sine  of  the  sun*s  Jiour-angle^  (/x— A),  for  tlie  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phase. 

To  apply  this  theorem  we  find  the  two  values  of  t*  sin  (/^t— ^)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  number,  and 
divide  the  difference  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction  to  be  applied 
to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more  from  the  less  accurate 
one.  This  correction  should  be  positive  in  the  local  forenoon,  and  negative  in  the  afternoon, 
and  its  value  should  never  materially  exceed  0™.001  r*. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  the 
corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second.  But  to 
guard  against  numerical  errors  it  is  better,  after  making  this  final  correction,  to  repeat  the  com- 
putations so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
tities agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed  are  generally 
correct  within  a  second  of  time.  If  they  differ  too  widely,  farther  corrections  and  recomputa- 
tions  may  be  made  by  the  computer  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction  may  be 
several  seconds  in  error  from  this  uno voidable  cause  alone. 

Position-angle  of  Point  of  Contact, — The  position-angle,  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun's  limb  toward  the  east,  is  found  by  the  formula 
For  beginning:  P  =^  N  —  il^  ±  180° 

For  end :  P  ^  N  +  4' 

it  being  assumed  that,  in  each  case,  the  value  of  v''  is  taken  between  the  limits  zt  90°. 

Computation  of  the  Solar  Edipse  of  1887,  .August  18,  for  Sawa  Umi  Bay,  in  the  laUmd  of  Sado,  Japan, 

Latitude,     yj  =  -f    37°  56' 
Longitude,  A  =  —  138°  17' 
Constants  for  the  given  place :  — 

/:i  sin  ^  =  9.78633 
^  cos  sp'  =  9.89747 

From  the  Eclipse  Chart  we  find  the  approximate  times  of  the  phases  as  follows:  — 


Beginning 

h 

17 

m 

12      ^ 

Total  phase 

18 

24      \     Greenwich  Mean  Timew 

Ending     . 

19 

30      ) 

Greenwich  Mean  Time 

Beginning, 
h        m 

17     12 

Total  pilose, 
h        m 

18    24 

Ending, 
h        m 

19    30 

M 

O           1           II 

257     6  48 

275    7    d 

291°  37  18 

/x-A 

35  23  48 

53  24    0 

69  54  18 

p  cos  <p' 

9.89747 

9.89747 

9.89747 

sin  (iti— ^) 

9.76285 

9.90462 

9.97272 

log^ 

9.66032 

9.80209 

9.87019 

e 

+  0.45742 

+  0.63400 

+  0.74163 
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Page  ly  contains  The  Moon*s  Semidiameter  and  Equatorial  Horizontal  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any  other 
Greenwich  mean  time,  in  the  same  way  as  the  sun's  declination  and  the  equation  of  time  in  the 
preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences,  shows  whether 
the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduction 
of  the  horizontal  parallax  by  0.272.  It  may  also  be 'obtained  from  Table  XI  of  Bowditch's 
Navigator,  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  mpon  is  to  be  taken  out  for  1887,  Jan.  21,  10^,  P.  M.,  Green- 
wich mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  Jan.  21  is  3"UJ; 
then, 

as  12^   :    lOh  =  3''.8  :  3".16, 
which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noun,  because  the  semidiameter  is  decreas- 
ing.    The  moon's  semidiameter  then,  for  Jan.  21,  10^,  is  15'  18".6  —  3'M6,  or  15'  15".4. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the  moon. 
When  great  precision  is  needed,  the  hoarly  differences  should  be  first  interpolated  for  half  the 
interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to  the  horizontal 
parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  qf  the  Moon's  Upper  Transit  at  Greenwich^  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hoar  of  longitude,  by 
means  of  which,  having  the  longitude  converted  into  time,  the  local  time  of  the  moon's  meridian 
passage  at  any  other  place,  may  be  computed.  The  reduction  may  be  taken  by  simple  inspec- 
tion from  Bowditch's  Table  XXVIII.  The  last  column  of  this  page  contains  the  Age  of  the 
moon,  or  the  time  elapsed  since  the  preceding  new  moon,  to  tentlis  of  a  day. 

Pages  V — XII  contain  The  Moon's  Bight  Ascension,  and  Declination,  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompanied  with  columns  of  differences  for  one  minute, 
which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required  for  taking 
out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained  by  applying 
the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension 
or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean  time;  the  Diff.for  1 
Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time,  and  the  product 
added  to,  or  subtracted  from  the  quantity,  according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1887,  Sept.  9, 
IQh  iQm  3()«^  astronomical  mean  time  at  Greenwich :  — 

Right  Ascension.  DecUnaiian. 

Sept.  9, 10b 4  3"  1 1 .52 N.  18  6^    ^5 

Diff.  2».1055  X  10.5    .        .         =      -f  22.11  5".588  X  10.5    =  +  68.7 

Sept.  9,  lOh  lO"  30-    .  .4  31  33.63     .        .  .     N.  16  56    4.9 

The  differences  interpolated  for  5'°.2  =  0^.09  are,  for  the  right  ascension  2«.0062,  and  for  the  declination 
5".575,  which  may  be  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  qf  the  Moon  and  the  dates  of  the  Moon's  Perigee  and 
ApogeCt  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunar  DistanceSy^or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed  stars, 
as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for  every  thiixl 
hour  of  Greenwich  mean  time,  beginning  at  noon ;  the  dates  are  therefore  astronomical.  All  the 
distances  that  can  be  observed  on  the  same  day,  are  grouped  together  under  that  date;  and  the 
columns  are  read  from  left  to  right,  across  both  pages  of  the  same  opening.  The  letter  W.  or  E. 
is  affixed  to  the  name  of  the  sun,  planet  or  star,  to  indicate  that  it  is  on  the  west,  or  east  side  of 
the  moon. 

EPH  87 — 31 — 16 


CrSB  OP  THE  TABLES.  497 

An  observer  on  the  earth's  surface  having  measured  a  lunar  distance,  corrected  it  for  errors  of 
his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the  eflfeots  of  refraction 
and  parallax,  finds  the  true  or  geocentric  distance,  that  is,  the  distance  as  it  would  have  appeared 
from  the  centre  of  the  earth  at  the  moment  of  observation.  With  this  distance  and  the  distances 
in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Greenwich  mean  time  of  the  observa- 
tion can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two  sac- 
c^ive  distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  V;  or,  as 
it  is  usually  called,  the  Proportional  Logarithm  qf  the  Difference,  It  is  given  for  the  middle 
instant  of  the  two  hpurs  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  nile : — 

Find  in  the  Almanac  the  two  distances  between  vhich  the  true  distance  falls;  take  out  the 
nearer  of  these,  the  hours  of  Greenwich  time  over  ity  and  the  P.  L.  of  Diff,  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference^  as  found  in  the  Navigator^  subtract  the 
P,  L.  of  Diff.  taken  from  the  Almanac, 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time^  taken  from  the  Almanac^  when  the  earlier  Almanac-distance  is  used ;  to  be 
subtracted  from  the  hours  of  Greenwich  time^  when  the  later  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanac- 
distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  logarithm  of  the 
correction  to  be  applied  to  the  hours  of  Greenwich  time.  The  Table  of  Logarithms  qf  small 
Arcs  in  Space  or  Time,  given  at  the  end  of  the  volume  for  1871,  saves  the  operation  of  reducing 
degrees  (or  hours)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods  just 
described  may  not  be  sufiiciently  exact.  To  correct  it  for  such  variation,  or  second  difference,  take 
the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it  in  the  Ephemeris,  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference,  and 
the  first  correction  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresponding  seconds,  which  ore  to  be  added  to  the  approximate  Greenwich 
tin\.e  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  and  subtracted  when  they  are 
increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has  noted 
the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and  the  Green- 
wich mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  from  the  lunar 
distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the  chronometer.  By  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon,  the  chronometer-error 
may  genemlly  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude  of  one 
of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  corrected  for  change 
of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the  Greenwich  time  found  from 
the  lunar  distance  will  be  his  longitude.  A  longitude  derived  by  this  method  should  always  be 
considered  as  uncertain  by  5'  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1887,  June  .5, 
about  3^  of  Greenwich  mean  time,  the  corrected  distance  of  the  moon's  centre  from  that  of  a  Aquilas  is 

Corrected  distance  .  .  .  .  .    52  12    0 

Distance  in  Ephemeris  June  5,  III>i 

Difference  .... 


Time  from  III^  (aftifr)  .... 
Corr.  for  2d  Diff.,  Toble  I         .  . 

Greenwich  mean  time  June  5  .  .  .  .      1  41  13 
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.  53  0  29 

P.L. 

0.320J 

.   0  48  29  . 

P.L. 

0.5697 

h  m   • 
.  +1  41  30 

.  -    17 

P.L. 

0.2488 
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By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  reduction  of  the  Greenwich 
time  would  be  found  thus :  — 

From  Ephemeris  .  .    P.  L.  0.3209 

Diff.of  distances,  48' 29"  =  2909" log  3A637 

Red.  of  Greenwich  time,  +lt>4lni30<  as  6090*  .log  3.7H46 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — 249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The  posi- 
tions are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aberration ; 
they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are  given  for  the 
moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the  hour,  minute  and 
tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which  occurs  next  after  the 
noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been  observed 
for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean 
time  is  the  same  as  in  the'  examples  for  the  sun,  previously  given.  The  local  mean  time  of 
passage  across  any  other  meridian  can  be  found  by  dividing  the  daily  differences  by  24,  and 
multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude  of  the  place.  The  product 
is  subtractive  from  the  time  of  Greenwich  passage  when  the  place  is  east  of  Greenwich,  and 
additive  when  west.     The  corrections  can  never  exceed  one-half  the  change  for  one  day. 

Pages  250 — ^263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the  log- 
arithms of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not  from  the 
true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date.  It  is, 
therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox  is  required.  The 
daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The  column^  Reduction  to  Orbit 
gives  the  correction  to  be  applied  to  the  heliocentric  longitudes  in  order  to  obtain  the  longitude 
counted  along  the  orbit  of  the  planet.  This  longitude  is  equal  to  the  distance  of  the  node  from 
the  mean  equinox,  plus  the  distance  of  the  planet  from  the  node.  The  heliocentric  latitude  is 
counted  from  the  moving  plane  of  the  ecliptic.  The  Logarithm  of  Radius  Vector  is  the  logarithm 
of  the  distance  of  the  centre  of  the  planet  from  that  of  the  sun,  at  each  Greenwich  mean  noon 
given  in  the  first  column.  The  two  last  columns  give,  in  the  same  way,  the  logarithm  of  the 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  the 
quantity  for  the  Greenwich  noon  indicated  on  the  left  hand  side  of  the- page,  and  the  other  for 
the  noon  which  is  midway  between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury, 
this  intermediate  date  is  mean  noon  of  the  day  immediately  following;  in  the  case  of  Venus, 
Mars,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — ^271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  €md  to  the  true  equator  and  equinox  of  each  date  as  the  circle 
and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  mean  midnight  of  the  same  day.  The  columns  Reduc.  to  Mean  Eq^x  of 
Jan,  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
responding  co-ordinates  referred  to  the  mean  equator  and  the  mean  equinox  of  January  0. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon's  equator  and  the  mean  longitude  of  the 
moon,  and  a  table  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest  libration  of 
the  moon,  together  with  the  formulee  for  finding  the  libration  in  longitude  and  latitude  are  given 
on  page  418. 

Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elements 
arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of  the  sun.  The 
column  Apparent  Obliquity  of  the  Ecliptic  (  Hansen  )  gives  the  true  inclination  oi  tli«  earth's 
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eqaator  to  the  ecliptic,  without  correction  for  the  terms  dependiog  on  the  moon's  longitude. 
The  Equation  of  Equinoxes  is  really  the  astronomical  nutation ;  that  given  In  Longitude  is  the 
correction  to  be  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
obtain  that  longtude  as  referred  to  the  true  equinox.  When  the  correction  is  positive,  the  true 
longitudes  are  greater  than  those  referred  to  the  mean  equinox;  while  the  contrary  is  true  when 
the  correction  has  the  negative  sign.  The  equation  In  R.  A.  is  equal  to  that  in  longitude,  multi- 
plied by  the  cosine  of  the  obliquity  of  the  ecliptic. 

The  next  column  g^ves  the  Precession  of  Equinoxes  in  Longitude^  from  January  0  to  each  of 
the  dates  following.  7'he  Sun^s  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true 
longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being  negative 
shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude. 
The  sun's  equatorial  horizontal  parallax,  given  in  the  next  column,  is  the  angle  subtended  by  the 
radius  of  the  earth's  equator,  as  seen  from  the  centre  of  the  sun. 

PART  II— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulse  for  reducing  the  positions  of  the  fixed  stars,  using  the  notation 
of  Bessel,  and  the  constants  of  Peters  and  Struve.  The  formulsB  by  which  the  star-numbers 
are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Besselian  Star 'Numbers^  A^  B^  C,  D,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Bessel  un  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers 
are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair  of  quantities 
A  and  B  must  be  interchanged  with  the  pair  C  and  /);  that  is,  A  must  be  interchanged  with  C, 
and  B  with  D.  In  the  first  column  along  with  the  solar  day  is  given,  for  certain  dates,  the  side- 
real hour  and  tenth  of  midnight.  The  sidereal  time  for  which  any  set  of  quantities  is  given  can 
be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers :  — 

Computation  of  the  appannt  phut  of  a  Bootisfor  1887,  My  %for  the  upper  transit  at  Washington, 


(Star-Catalogue)    log  a       0.4492 

log  6       8.3049  n 

log  e 

8.7757  » 

log  d       8.5819  m 

(Page  2a3)              log  A      9.4G15 

log  B     0.8880 

logC 

0.5428 

log  D      1.3029  f» 

(Star-Catalogue)    log  a'      1.2276n 

log  b'      9.7317 

logcf 

9.7713 

log  d'      9.4546  f» 

log^a    9.9107 

log  Bb  9.193711 

log  Cc 

9.3185  n 

logi><£  9.8848 

log^a'  0.6891  n 

log  B  b'  0.6205 

log  Cc 

'  0.3141 

log  Dd'  0.7576 

Mean  Place,  1887.0,  (page  298)      Oo  = 

14  10  30.450 

<Jo  =  +l 

§  46  15.76 

^a  = 

+    0.814 

Ja'  = 

-    4.89 

Bb^ 

—    0.156 

Bb»^ 

+    4.17 

Cc== 

-    0.208 

Cc'  = 

+    2.06 

Dd^ 

+    0.767 

Ddf== 

+    5.72 

E    = 

—    0.001 

r/=4 

—     1.00 

r  /*  = 

-f    0.040 
14  10  31.626 

c5  =  +" 

Apparent  Place,  1887,  July  2,          a  = 

9  46  21.83 

Pages  285 — 292  contain  the  Independent  Star- Numbers^  which  can  be  used  for  the  same  pur- 
pose. The  column  r  gves  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations  given  on  page 
280,  where  are  also  found  the  formulae  and  precepts  for  the  application  of  both  systems  of 
numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star- 
constants,  o,  J,  c,  d,  a',  5^,  c',  d\  The  independent  star-numbers,  are  given  in  order  that  the 
apparent  place  of  the  star  may  be  determined  when  it  is  not  convenient  to  compute  these 
numbers. 
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The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  independent 
star-numbers :  — 

Compuiaium  of  the  apparent  place  of  a  Bootisfor  1887,  July  %for  the  upper  transit  at  WasMngton. 
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cJ^  =  -|-19  46.3 
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h 
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log^ 
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log  (^) 
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(A0  = 

+    6.36 

log  t 

0.1803 
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+    1.43 

log  COB  do 
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V  = 
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log  (»•)  0.1539 

Apparent  Declination  =-f  19  46  21.83 

Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1887,  or  the  moment  when  the  sun^s  mean  longitude  is  280°. 

The  annual  variations  are  to  be  cqjisidered  as  the  differential  coefficients  of  each  co-ordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working-catalogue 
for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  circumpolar  stars  is 
given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for  the  lower  culmination. 
The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian ;  and,  in  order  to  have  the  expres- 
sions for  the  co-ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  north  pole,  and  therefore  exceed  90®.  The  time  of  observation  and  setting  of  the 
circle,  in  order  to  find  a  star  on  the  meridian,  are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  for  1882,  the  number  of  stars  has  been  greatly  increased,  in  order 
to  make  the  list  more  useful  to  field -astronomers.  In  order  to  show  at  a  glance  these  additional 
stars,  they  are  indicated  in  the  list  by  an  asterisk.  • 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  ^,  and  X  Ursse 
Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the  terms  depend- 
ing on  the  moon^s  longitude.  The  mean  solar  time  of  transit  is  given  in  the  column  Mean  Solar 
Date^i  in  order  that  each  transit  above  and  below  the  pole  may  be  readily  identified.  Suppose, 
for  example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  and  we 
wish  to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  302, 
we  find  that  the  upper  transit  occurs  January  26.2 ;  the  lower  transit,  therefore,  occurs  January 
26.7  But,  the  lower  transit  following  that  of  July  1st  (page  308),  does  not  take  place  until  July 
2.3.  Hence,  the  lower  transit  of  July  1st  precedes  the  upper  one  of  the  same  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date, 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places  of 
those  fltars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar  date 
in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit;  so  that  each  intermediate  transit 

*  A  supplement  to  the  Ephemeris  for  1884,  containing  the  apparent  ifght  ascensions  of  these  additional 
stars  for  the  years  1881—1884,  has  been  issued. 
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may  be  readily  identified.  Along  with  each  co-ordinate  is  given,  in  small  type,  the  change  for 
ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient  corresponding  to  the 
dates  for  which  the  star-places  are  given. 

Pages  365 — 376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk  in 
the  list  of  mean  places.  The  apparent  right  ascension  of  each  star  is  given  only  for  that  part 
of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of  circumpolar 
stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiamter  of  the  sun, 
and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment  of  transit  of  the 
sun's  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of  right  ascension,  and 
the  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  '  In  case 
they  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminished 
by  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
the  two  numbers.  The  hourly  motions  in  right  ascension  and  declination  are  given  for  the 
moment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent  time  in 
order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each  number  as 
given  is  the  mean  time  of  transit  of  the  sun's  centre  over  the  meridian  of  Washington,  counted 
from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the  same  as  in  the  Ephem- 
eris  for  the  Meridian  of  Greenwich. 

Pages  385 — 392-  contain  the  right  ascension,  declination,  semidiameter,  aad  parallax  of  the 
moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time  given  in  the 
second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The  differences  for 
one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian 
one  hour  west  of  Washington  exceed  those  given  in  the  column  Mean  Time  of  Transit^  supposing 
the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  merid- 
ian of  Washington.  The  next  four  columns  need  no  especial  explanation,  except  that  the 
differences  for  one  hour  of  longitude  are  computed  as  if  the  motion  of  the  moon  in  right  ascen- 
sion were  uniform.  By  means  of  them,  the  position  of  the  moon  can  be  computed  with  astro- 
nomical accuracy  at  the  moment  of  transit  over  any  meridian  not  exceeding  one  hour  in  longi- 
tude from  that  of  Washington^  by  taking  account  of  second  differences.  With  greater  longitudes 
of  the  place,  the  accuracy  of  the  result  obtained  in  this  way  will  diminish.  The  columns  of 
sidereal  time  of  semidiameter  passing  meridian,  etc.,  do  not  seem  to  need  any  explanation, 
except  that  they  all  refer  to  the  moment  of  transit.  The  column  Bright  Limbs  is  given  to 
indicate  to  the  observer  which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so 
nearly  full  that  they  can  be  well  observed,  both  are  indicated ;  and  the  one  which  is  deficient  is 
printed  in  smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  393 — 409  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the  seven 
major  planets,  and  their  semidiameters  and  horizontal  parallaxes,  for  the  moments  of  all  those 
transits  over  the  meridian  of  Washington  which  can  be  observed. 

PART  JJJ— PHENOMENA. 

This  portion  of  The  American  Ephemeris  and  Nautical  Almanac  gives  the  principal  astro-- 
nomical  phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of  the 
eclipses  and  the  data  for  the  rings  of  Saturn,  which  are  given  in  Greenwich  mean  time. 

Pages  412 — 417  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of  the 
sun  which  occur  during  the  year. 

The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.  The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
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elements  unchanged ;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for  each 
hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follow:  — 

On  the  line  "Eclipse  begins"  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon's  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  "Central  eclipse  begins"  when  the  axis  of  the  moon's  shadow  first  touches  the  earth, 
and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

"  Central  eclipse  at  noon "  indicates  the  moment  when  the  axis  of  the  shadow  is  coincident 
with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth's  surface.  To  the 
observer  at  this  point,  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

"Central  eclipse  ends"  and  "  Eclipse  ends"  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses, — The  regions  in  which  each  eclipse  is  visible  are  shown  .upon  the  maps 
given  in  connection  with  theril.  From  these  maps  may  also  be  derived  the  approximate  deter- 
mination of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the  eclipses  at  any  place. 
The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time  and 
therefore  pass  through  all  the  places  where  the  eclipse  begins  or  ends  at  that  hour.  To  find  at 
what  hour  the  eclipse  begins  at  any  place,  we  determine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  these  two  hours  of 
Greenwich  mean  time :  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  propor- 
tionally to  the  space  which  it  represents  on  the  map.  This  division  may  be  a  little  more  exact 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varying  width.  The  Greenwich 
mean  time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1887,  August  18, 
begins  and  ends  at  Yedo. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curve  of  17^  with  the  dis- 
tance between  the  curves  of  16*^  and  17**  and  we  find  it  to  correspond  to  about  12  minutes, 
therefore  the  time  of  beginning  is  approximately  17**  12".  For  the  end  we  compare  the  dis- 
tance of  the  place  from  the  curve  of  19'*  with  the  distance  between  the  curves  of  18**  and  19** 
and  we  find  it  to  correspond  to  about  30  minutes,  therefore  the  eclipse  ends  at  about  19**  30"* — 
which  times  are  probably  within  2  or  3  minutes  of  the  truth.  Changing  to  local  time  the  results 
will  be :  — 

Beginning.  Ending, 

h      m  h      m 

Greenwich  mean  time    ....  AugastlS,        17     IS  19    30 

Longitude  East  of  Greenwich  -f-  9    20  -f-  9    20 

Local  mean  time 19,  2    32  ±  2  4    50  ±  2 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the  eclipse  may 
be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to  the  limit.  On  the 
central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb  of  the  moon  only  grazes 
that  of  the  sun. 

More  Accurate  Computations, — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements  which  are  given  for 
every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows:  — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right  line 
joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  raoon's  shadow,  and 
the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that  of 
,  the  earth's  equator  as  the  axis  of  Jl,  and  the  centre  of  the  earth  as  the  origin  of  co-ordinates. 
The  axis  of  Y  is  perpendicular  to  that  of  JC,  and  directed  toward  the  north ;  x  and  y  are  then 
the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  fundamental  plane. 
The  angle  d,  of  which  the  sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the 
celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed ;  this  direction  being  that  from 
the  ecu-th  toward  the  moon  and  sun.  The  angle  /*  is  the  Greenwich  hour-angle  of  this  same 
point  of  the  celestial  sphere. 
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The  quantities  I  and  l^  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane,  Z  cor- 
responding to  the  penumbra,  and  l^  to  the  umbra,  or  annulus.  The  notation  is  that  of  Chauve- 
net's  Spherical  and  Practical  Astronomy^  in  which  I'  is  regarded  as  positive  for  an  annular, 
and  negative  for  a  total  eclipse. 

The  angles/  and/^  the  tangents  of  which  are  given,  are  the  angles  which  the  elements  of 
the  respective  shadow-cones  make  with  the  axis  of  the  shadow ;  or,  they  are  the  semi-angles  of 
the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  a?,  y  and  jm,  in  one  minute, 
in  order  to  facilitate  the  interpolation  to  any  required  moment 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows :  It  is  premised 
that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 
the  axis  of  the  shadow  or  penumbra  is  equal  to  ihe  radius  of  the  latter  at  the  point  of  observa- 
tion.    To  find  such  distance  and  radius  we  compute — 

(1)  The  co-ordinates,  ^,  r)  and  C,  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 
tions for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 
variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 
that  of  the  observer. 

(5)  llien,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as  follow : — 
(1)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth's  equator,  which  are 
represented  by  p  cos  ^  and  p  sin  ^\  p  being  the  distance  from  the  centre  of  the  earth,  and  ^'  the 
geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be  computed  from  the 
following  table  by  the  formulce — 

p  cos  fp'  :=^  F  cos  <p 

sin  ip 
/9  sm  y/  =  -^ 

ip  being;  as  usual,  the  geographic  latitude. 

TaklU  for  Computing  the  Oeocentrie  Co-ordinate*  of  a  Place. 


<f 

Logl-. 

Log  e. 

V 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 

0.00000  , 
0.00001  ' 
0.00005  * 
0.00010  I 
0.00018  I 
0.00027  ,; 
0.00038  " 
0.00050  , 

0.00062  I"; 

6.00075  ]t 
0.00088  , 
0.00101  \l 

0.00113  J; 

0.00124  " 
0.00133  " 
0.00141  " 
0.00146  ; 
0.00150  * 
0.00151  ' 

0.00302  - 
0.00300  * 
0.00297  I 
0.00292  * 
0.00284  I 
0.00275  ,; 
0.00264  " 
0.00252  ;• 
0.00239  " 
0.00226  , 
0.00213  " 
0.00201  ; 
0.00189  f 
0.00178  '! 
0.00169  " 
0.00161  Z 
0.00155  " 
0.00152  f 
0.00151  * 
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For  th^  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements  the 
values  of  sin  d^  cos  <f ,  and  /jl.     Put : 

^,  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be:-— 

c  =  /)  cos  f/  sin  (fi  —  X) 

7j  =sp  sm  <p'  cos  d  -^  p  cos  ^'  sin  d  cos  (fi^'X) 

Z  =s  p  sin  ip'  sin  d  +  /o  cos  tp'  cos  d  cos  (/i  —  i) 
and  their  variations  in  one  minute  of  mean  time  will  be:  — 

^'  =  [7.63992]  p  cos  ^p'  cos  (;ti  -  k) 

r/  =  [7.63992]  />  cos  sp'  sin  d  sin  ( At  —  A )  =  [7.63992]  t*  sin  tf 

C  is  not  wanted. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of  elements 
for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their  variations  for  one 
minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive  numbers.  The 
variations  for  one  minute  we  represent  by  xf  and  y'.  Their  logarithms  are  given  at  the  foot  of 
the  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the  observer, 
and  the  relative  motions,  n  and  iV,  are  computed  by  the  formulae :  — 

m  sin  Jfcf  =  a:  —  ^ 
m  cos  Jif  =  y  —  ly 

n  sin  JV  =  x'—  ^' 

n  cos  iV  =  y*^  7/ 

(4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental  plane 
is  computed  by  the  formula 

L  =  Z-Ctan/ 

I  and  /  being  found  in  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the  eclipse, 

we  shall  have — 

m=i  L 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  the  assumed 
time  is  computed  thus :     Find  the  angle  ^  from  the  equation, 

m  sin  (M  —  N) 
sm  4'  = T 

Li 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in  the 
second  quadrant  when  sin  fp  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth  when 
sin  ip  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  4'  ^or  which 
cos  ^  is  positive.  This  value  lies  between  the  limits  -<-  90°  and  —  90^  The  correction  t  to 
the  assumed  time  will  be  found  in  minutes,  from — 

For  beginning :  m  cos  ( Jfcf  —  N)         L  cos  ip 

""  n  n 

For  ending :  __        m  cos  {M  ^  N)         L  cos  t/f 

One  such  pair  of  values  of  r  cannot,  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  as  near  as  practicable  to  that  of  beginning,  and  another  near  that  of  ending.  These 
approximate  times  may  be  derived  from  the  chart  of  the  eclipse.  We  shall  thus  have  two  pairs 
of  values  of  r.  The  computation  for  the  first  assumed  time  will  give  a  small  and  nearly  correct 
value  for  the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed  time,  will 
give  an  inaccurate  time  of  ending.  The  computation  for  the  second  assumed  time  will  give  a 
small  and  nearly  correct  value  for  the  end,  and  a  large  negative  and  inaccurate  one  for  the 
beginning.  We  shall  thus  deduce  two  times  of  beginning  and  two  of  ending,  of  each  of  which 
only  one  is  to  be  considered  approximately  correct 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair  of 
values  of  t,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computation  will 
in  general  be  advisable,  lo  guard  against  accidental  numerical  errors.  The  following  theorem 
will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with- 
out repeating  the  computation. 

Theorem. —  The  error  of  each  result  is  approximately  proportional  to  the  square  of  the  cor- 
rection T,  multiplied  by  the  sine  of  the  sun*s  hour»angle^  (/^— ^)i  for  tlie  middle  of  the  interval 
between  tJte  time  of  computation  and  that  of  the  phase. 

.  To  apply  this  theorem  we  find  the  two  values  of  t^  sin  {it—X)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  number,  and 
divide  the  difference  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction  to  be  applied 
to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more  from  the  less  accurate 
one.  This  correction  should  be  positive  in  the  local  forenoon,  and  negative  in  the  afternoon, 
and  its  value  should  never  materially  exceed  0"*.001  r^. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  the 
corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second.  But  to 
guard  against  numerical  errors  it  is  better,  after  making  this  final  correction,  to  repeat  the  com- 
putations so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
tities agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed  are  generally 
correct  within  a  second  of  time.  If  they  differ  too  widely,  farther  corrections  and  recomputa- 
tions  may  be  made  by  the  computer  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction  may  be 
several  seconds  in  error  from  this  uno voidable  cause  alone. 

Position-angle  of  Point  of  Contact. — The  position-angle,  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun's  limb  toward  the  east,  is  found  by  the  formula 
For  beginning:  P  =  N  --  4^  ±  180° 

For  end:  P  ^  N '\-  4' 

it  being  assumed  that,  in  each  case,  the  value  of  4'  is  taken  between  the  limits  zt  90**. 

Computation  of  the  Solar  Edipse  of  1887,  .%igust  18,  for  Sawa  Umi  Bay,  in  the  Idand  of  Sado,  Japan, 

Latitude,     ?»  =  -f    37°  56' 
Longitude,  A  =  -  138°  17' 


Constants  for  the  given  place : 


/>  sin  sp'  =  9.78633 
P  cos  if'  =  9.89747 


From  the  Eclipse  Chart  we  find  the  approximate  times  of  the  phases  as  follows:  — 

b        m 


Beginning 
Total  phase 

17 
18 

12      ^ 

24      V     Greenwich  Mean  Time^ 

Ending     . 

19 

30      ) 

Greenwich  Mean  Time 

Beginning, 
b       m 
17     12 

Total  phaie. 
h        m 

18    24 

Ending, 
h        m 

19    30 

P 

Oil! 

257    6  48 

275    7    d 

291°  37  18 

/x-A 

36  23  48 

53  24    0 

69  54  18 

p  cos  <p' 

9.89747 

9.89747 

9.89747 

sin  {p—l) 

9.76285 

9.90462 

9.97272 

loge 

9.66032 

9.80209 

9.87019 

e 

+  0.45742 

+  0.63400 

+  0.74163 
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Greenwich  Mean  lime 

BMjjniiJjig. 

h       m 

17      12 

Total  plUMe. 
h       m 
18     24 

Sndioc. 

h       m 
19    80 

p  sin  y/ 

9.78633 

9.78633 

9.78633 

cosd 

9.98869 

9.98892 

9.98895 

log  p  sin  f/  cos  d 

9.77522 

9.77525 

9.77528 

(1) 

+  0.59596 

+ 

0.59600 

+  0.59604 

pQOSip' 

9.89747 

9.89747 

9.89747 

sin  d 

9.34882 

9.34830 

9.34781 

cos  (fl— -^) 

9.91125 

9.77541 

9.53603 

log  /» cos  f'  sin  <2  cos  (ai— ^) 

9.15754 

9.02118 

8.78131 

(2) 

+  0.14373 

+ 

0.10500 

+  0.06044 

(l)-(2)                        , 

+  0.45223 

+ 

0.49100 

+  0.53560 

/t>  sin  <f^ 

9.78633 

9.78633 

9.78683 

smd 

9.34882 

9.34830 

9.34781 

log  /9  sin  <p^  sin  d 

9.13515 

9.13463 

9.13414 

(1) 

+  0.13651 

+ 

0.13634 

+  0.13619 

p  cos  y/ 

9.89747 

9.89747 

9.89747 

cos  <2 

9.98889 

9.98892 

9.98895 

cos  (  /i— i) 

9.91 125      ' 

9.77541 

9.53603 

log  /»  cos  i^  cos  <2  cos  (/x— A) 

9.79761 

9.66180 

9.42245 

(2) 

+  0.62750 

+ 

0.45900 

+  0.26451 

(l)+(2)                        C 

+  0.76401 

+ 

0.59534 

+  0.40070 

constant  log 

7.63992 

7.63992 

7.63992 

/t>  cos  ^' cos  (ft— A) 

9.80872 

9.67288 

9.43850 

logf' 

7.44864 

7.31280 

7.07342 

^' 

+  0.00281 

+ 

0.002055 

4-  0.001184 

constant  log 

7.63992 

7.63992 

7.63992 

$sin<2 

9.00914 

9.15039 

9.21800 

log  19' 

6.64906 

6.79031 

6.85792 

V 

+  0.0004457 

+ 

0.000617 

+  0.000721 

«-e 

-  0.48959 

+ 

0.00004 

+  0.50299 

y-17 

+  0.20688 

— 

0.000106 

-  0.19917 

^'-e' 

+  0.006443 

+ 

0.007197 

+  0.008066 

y'-'?' 

-  0.002780 

— 

0.002956 

-.0.008063 

log  m  sin  M 

9.68983  n 

5.60206 

9.70156 

\ogmcosM 

9.31572 

6.02531  n 

9.29922  n 

log  tan  M 

0.37411  n 

9.57675  n 

0.40234  n 

M 

292"  54'  26" 

159°  19' 33" 

lir36'7" 

log  cos  Af 

9.59022 

9.97109  n 

9.56603n 

log  HI 

9.72550 

6.05422 

9.73319 

log  n  sin  iV 

7.80909 

7.85715 

7.90666 

log  n  cos  JV 

7.44404  n 

7.47070  n 

7.48615  n 

log  tan  N 

0.36505  n 

0.38645* 

0.42051  n 

N 

118°  20' 19" 

112»19'45" 

no*  47' 88" 
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Greenwich  Mean  Time 


Beginniiig. 
h        m 

17     12 

Total  pbMe. 
b       m 
18    24 

Xndlnc. 
19    30 

log  cos  iV 

9.59788  n 

9.57970  n 

9.55024  n 

logn 

7.84616 

7.89100 

*  7.93591 

log- 

1.87934 

8.16322 

1.79728 

log  tan  /  (Penumbra) 


7.66475 


7.66476 


log  tan/       (Umbra) 

7.66264 

log: 

9.88309 

977477 

9.60282 

7.54784 

7.43741 

7.26758 

Ctan/ 

0.0035305 

0.002738 

0.0018517 

I  (Penumbra) 

0.5360600 

0.5358200 

Z  (Umbra) 

-  0.009870 

L 

+  0.5325295 

-  0.012608 

+  0.5339683 

M-N 

179"  34' 7" 

46°  59/48" 

0»48'29" 

Bin  (M-N) 

7.87674 

9.86411 

8.14930 

logm 

9.72550 

6.05422 

9.73319 

7.60224 

5.91833 

7.88249 

logL 

9.72634 

8.10065  n 

9.72751 

sin^ 

7.87590 

7.81768  n 

8.15498 

</> 

0°  25/50" 

-  0»22'35" 

(f4^r' 

COB  {M-N) 

9.99999  n 

9.83381 

9.99996 

1      >" 
log-^ 

1.87934 

8.16322 

1.79728 

1.87933  n 

7.99703 

1.79724 

-   -C08(Jlf-iV) 

+  75-.740 

-  0"'.00993 

-62°».696 

logL 

9.72634 

8. 10065  n 

9.72751 

coaip 

9.99999 

9.99999 

9.99996 

9.72633 

8.10064  n 

9.72747 

logn 

7.84616 

7.89100 

7.93591 

1.88017 

0.20964  n 

1.79156 

L  cos  (/> 

T  75.890 

=F   1.6204 

±61.880 

Ti 

-0°'.150 

-1"'.63 

-0°>.816 

T» 

+  1°'.61 

t 

17"  12-.000 

18>»24'».0O 

19*^30".000 

T 

17>'11"'.850 

19'»29'».184 

As  the  assumed  times  are  very  near 

the  computed  times 

,  no  correction  is 

necessary.     Then 

fore  we  have 

Beginning  of  eclipse 

17     11     51.0      \ 

Beginning  of  total  eclipse 
End  of  total  eclipse 

18    22    22.2      f 
18    25    36.6      I 

Greenwich  Mean  Time. 

End  of  eclipse 

19    29     110      / 

Angle  of  position : 

Begtamlng 

XndlDC. 

N 

113    20.3 

11(?    47.6 

<P    (  +  180°  ) 

180    25.8 

0    49.1 

P 

292    54.5 

111     36.7 
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Elements  of  Occultations, — Pages  419 — 452  give  the  elements  for  the  prediction  of  the  times 
of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the  star,  those 
headed  RetVns  from  1887.0  give  the  quantities  necessary  to  reduce  the  mean  place  of  the  star 
at  the  beginning  of  1887  to  its  apji^arent  place  at  the  time  of  occultation.  These  reductions  are 
sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geocentric  con- 
junction of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the  star 
through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this. line  pass  through  the 
centre  of  the  earth :  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The  system 
of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circums<*.ribing  the 
moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same  diameter  as  the 
moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of  which  the  linear  diam- 
eter will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric  con- 
junction in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylinder  on 
the  fundamental  plane  has  the  value  zero.  The  column  Hour- Angle  H  gives  the  common 
geocentric  hour-angle  of  the  moon  and  star  at  the  same  moment,  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  (Column  Y  gives  the 
co-ordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane  at  the  same  moment. 
Columns  a/  and  y'  give  the  hourly  variation  of  x  and  y.  The  linear  unit  in  these  columns  is 
the  earth's  equatorial  radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits 
of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  a 
star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method  nearly 
the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place,  assuming  it 
to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will  be  visible  at  a  place 
may  be  selected  and  computed  by  a  more  rapid  process. 

(1)  The  geocentric  co-ordinates  of  the  place,  p  sin  ^'  and  />  cos  ^',  are  to  be  computed  with 
three  or  four  places  of  decimals  by  the  formulae, 

sin  <p 
p  sm  if'  = — ^ 

p  cos  fp'  ^=^  F  cos  tp 
already  given  in  connection  with  the  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  K  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction,  H  —  X 
will  be  the  local  hour-angle  of  the  star  at  this  same  moment.     Let  us  call  this  angle  Ao,  putting 

where  ^  is  the  longitude  west  of  Washington. 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in  right 
ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and  hour-angle 
for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from  M\ .  Dowwes's 
table,  on  pages  451 — 452.     This  correction  will  have  the  same  sign  as  A©* 

When  this  table  is  not  available,  the  correction  may  be  computed  thus :  Compute  the  quanti- 
ties foi  ^'  aw^  ^  from  the  formulae, 

Co  =  />  cos  9?'  sin  ho 

e^  =  [9.4192]  cos  (Ao  +  i^) 

^o 


x"  -^  5' 
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r  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunction. 
By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  elements,  we  shall 
have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.  Thence,  by  adding  0^.5  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  rough  times  of  the 
phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 

Ta  =  T  +  0»».5 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 

d,  the  declination  of  the  star. 
(2)  Compute  for  the  moments  T  +  tj  and  T  +  T3  the  following  quantities,  in  which  we  write 
r  for  each  of  the  quantities  ri  and  r2.     The  latter,  when  used  as  angles,  are  to  be  changed  to 
arc  by  multiplying  by  15**,  and  the  minutes  are  to  be  further  increased  by  one-sixth  the  number 
of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 

^    ssa  p  cos  f'  sin  (Ao  +  t) 

ly    =  /o  sin  ^  cos  d  —  ^  cos  ^'  sin  d  cos  {ho  +  r) 

^'  ==  [9.4192]  /9  cos  ^  cos  (Ao  +  t) 

7i'  =  [9.4192]  p  cos  ^  sin  d  sin  (Ao  +  ^)  «  [9.4192]  ^  sux  d 

X  =  a/  r 

y  ^Y+y'r 

Compute  m,  3f,  n  and  N  from  the  equations 

m  sin  Jlf  =  a?  —  f 
m  cos  Jlf  =  3^  —  17 
n  sin  iV  =  a/  —  f ' 
n  cos  N  ^y*  ^  r^' 

sin  ip  =  [0.5650]  ms\xi{M  ^  N) 
Then,  tx  and  1%  from  the  equations 

^1  = ^  cos  ( Jlf  —  N)  —  -  -^— ^^ — ^  cos  ip     (Beginning.) 

^  =  -  ^^  cos  ( Jtf  -  iV)  +  f?:^?3cos  V''     (End.) 

The  quantities  ti  and  ^  will  then  be  the  corrections  in  minutes  to  be  applied  to  the  respective 
times  T  +  Ti  and  r+  t^  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  ti  will  give  an  accurate  result  for  one  phase,  and 
the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be  corrected 
by  comparison  with  the  inaccurate  one,*  in  the  way  described  for  eclipses,  and  a  result  obtained 
which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

Asa  check  upon  the  result,  it  will  be  advisable  to  compute  ^,  iy,  d?  and  y  for  the  moments  finally 
obtained.     If  the  times  are  correct  these  quantities  wjll  fulfil  the  condition, 

V  (x  -  $)«+  (y-riY  =  0.2723 

If  log  m  sin  ( ilf  —  N)  =  9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  deter- 
mine whether,  numerically,  sin  ^  <  1,  or  sin  v''  >  1-  In  the  latter  case,  the  impossible  value  of 
sin  (ff  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the  computed  distance 
from  the  moon's  limb  is  within  the  errors  of  the  ephemerides  of  the  moon  and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  0  =  90®,  or  270**,  according 
as  sin  (M  —  iV)  is  positive  or  negative;  and  for  finding  the  time  of  nearest  approach, 
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Putting  TT  for  the  moon^s  horizontal  parallax,  the  distance  from  the  moon^s  limb  will  be, 

-  [m  sin  ( JIf  -  iV)  -  0.2723] 

disregarding  the  sign  of  sin  (M  —  N)\  or,  allowing  for  the  augmentation  of  the  semidiameter, 

it[ms\n(M^N)  -0.2723]  [1  +  ZBmn] 
where 

z  =z  p  cos  ^'  cos  d  cos  (hf,  '{•  t)  +  p  sm  f^  sin  d 

The  position-angle,  P,  of  the  line  from  the  moon^s  centre  to  the  star  at  the  times  of  contact, 
reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulsB :  — 

P  =  N  -^  <f'  for  immersion, 

P  ==  N  +  if'zL  180°      for  emersion, 
it  being  supposed  that  the  value  of  v's  in  each  case,  is  taken  between  the  limits  =t  90^* 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

in  which  the  value  of  t  corresponding  to  the  phase  is  to  be  used.     Then 

V=P  ^  C 
is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east 

As  an  example  of  an  isolated  occultation,  we  shall  compute  that  of  a  Tauri,  1887,  January  6, 
for  Annapolis,  whose  position  is 

^  =  +  38**  58^  53'^5 
X=>  ^    0>»  2°»  15-.60 
Constants  for  the  given  place,  log  p  sin  ^'  =s  9.79636 

log/)  cos ^'  =  9.89120 
From  the  table  of  elements,  page  419  H=  —  2"*  39".0 

Hence  A^  =  H  -  A  =  -  2>»  36°».74 

From  DowNEs's  Table,  pages  451 — 452,  or  from  the  formulsB  on  page  508,  we  find  the  cor- 
rection to  the  time  of  apparent  conjunction  to  be  about  —60™,  Applying  this  to  the  Washington 
mean  time  of  geocentric  conjunction  as  given  in  the  elements  (page  419),  we  have  the  approx- 
imate Washington  mean  time  of  apparent  conjunction,  viz :  5^  45"*.5.  As  the  duration  is  esti- 
mated to  be  about  52",  we  will  therefore  subtract  and  add  26"*  and  we  shall  have  the  approx- 
imate Washington  mean  times  of  immersion  and  emersion  to  be  used  in  the  computation ;  thus : 


For  Immersion,              tj  =  —  1.433; 

Ti  =  Jan.  6, 

5 

19.5 

For  Emersion,               t,  =  ~  0.566 ; 

Tt  =  Jan.  6, 

6 

11.5 

ImmenioD. 

Xmenloo. 

K 

h      m 
-     2  39.0 

h      m 

-    2  89.0 

r  (in  sidereal  time) 

-     1  26.285 

-     0  84.093 

A.  +  r 

-     4    5.235 

-     3  13.093 

A„  +  T  (in  arc) 

-61M8'31".5 

-48»16'22".7 

and 

9.44767 

9.44767 

coad 

9.98223 

9.98223 

/>C08f' 

9.89120 

9.89120 

Bin  (Ao  +  t) 

9.94310  n 

9.87292  n 

log? 

9.83430  n 

9.76412  n 

e 

-     0.68281 

-     0.56092 
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cond 
log  f  Bin  ^  cos  d 

(1) 

p  006  ^  sin  d 

cos  (Ao  +  t) 

log  p  cos  ^  sin  d  cos  (A©  +  t) 

(2) 


(l)-(2) 


(const)        log 

p  cos  ^' 

cos(Ao,+  t) 

log^' 

^' 

(const.)        log 

^sind 

logij' 

log  a?' 
logr 
logo? 

X 

logy' 
logr 

r 

y-1^ 

yz-iy' 

log  m  sin  3f 

log  m  cos  Jlf 

tanJlf 

M 

sin  Jlf 

logm 

log  It  sin  N 

log  n  cos  iV 

taniV 

N 


Immerakm. 

Bmeraioii. 

9.79636 

9.79636 

9.98223 

9.98223 

9.77869 

9.77859 

+ 

0.60060 

+ 

0.60060 

9.33887 

9.33887 

9.68132 

9.82321 

9.02019 

9.16208 

+ 

0.10476 

+ 

0.14524 

+ 

0.49584 

+ 

0.45536 

9.41920 

9.41920 

9.89120 

9.89120 

9.68132 

9.82321 

8.99172 

9.13361 

+ 

0.09811 

+ 

0.13602 

9.41920 

9.41920 

9.28197  It 

9.21 179  n 

8.70117  n 

8.63099  n 

— 

0.05025 

— 

0.04275 

9.75808 

9.75808 

0.15634  n 

9.75332  n 

9.91442  It 

9.51140  n 

— 

0.82114  . 

— 

0.32464 

— 

0.68281 

— 

0.58092 

— 

0.13833 

+ 

0.25628 

8.98989 

8.98989 

0.15634  n 

9.75332  n 

9.14623  n 

8.74321  n 

— 

0.14003 

— 

0.05536 

+ 

0.40340 

+ 

0.40340 

+ 

0.26337 

+ 

0.34804 

+ 

0.49584 

+ 

0.45536 

— 

0.23247 

— 

0.10732 

+ 

0.47479 

+ 

0.43688 

+ 

0.14795 

+ 

0.14045 

9.14091n 

9.40871 

9.36636  n 

9.03068  n 

9.77456 

0.37803  n 

210*45' 17" 

112»43'20" 

9.70873  n 

9.96491 

9.43218 

9.44380 

9.67650 

9.64036 

9.17012 

9.14752 

0.50638 

0.49284 

1 

ra»41'80" 

1 

3f2»10'42" 

BPH  87— 38— J  6 


512 


THE  AMERICAN  EPHEMERI8. 


cosiV 

logn 

const.         log 

logn' 

M^N 

8m(Jtf-iV) 

logm 

const.         log 

sin  (fr 

4' 


cos(Jtf-iV) 
log^ 

cos^ 
[9.4350]  4- n' 


m 


--cos(J»f-JV) 


[9.4350] 


cos^ 


tl 


Immerakm. 

9.47351 

9.48580 

9.69661 

9.66172 

8.22180 

8.22180 

7.91841 

7.88352 

138"  3' 47" 

40»32'38" 

9.82498 

9.81293 

9.43218 

9.44380 

0.56500 

0.56500 

9.82216 

9.82173 

138°  23' 43" 

41°  33'  17" 

9.87151  n 

9.88076 

1.51377 

1.56028 

9.87375  n 

9.87409 

1.51659 

1.55148 

m 

m 

24.281 

-  27.608 

:?:  24.566 

±  26.642 

-  0.285 

-  0.966 

+  48.847 

-  54.250 

5''  19.500 

6i>  11.500 

5"  19.215 

6»  10.534 

+  2.260 

+  2.260 

5"  21.475 

5"  12.794 

^2  (inaccurate) 

Washington  conjunction  +  r 

Washington  mean  time  of  phase,  Jan.  6, 

—  X 
Annapolis  mean  time  of  phase,  Jan.  6, 

These  results  being  very  near  the  assumed  times,  require  no  correction.  When  a  correction 
is  considered  necessary,  it  may  be  computed  in  the  same  way  as  described  for  eclipses,  but  for 
the  mere  purpose  of  prediction,  it  need  be  executed  only  for  the  emersion. 

The  position  angles  (Q)  are 


N 
4> 


Prediction  of  Many  OccuUations  for  a  Given  Place. — When  it  is  desired  to  predict  all  the 
occultatiens  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied  in 
such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the  most  con- 
venient course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the  moment  of 
apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observation.  The  table  of 
elements,  pages  419 — 447,  gives  H,  the  Washington  hour-angle  at  the  moment  of  geocentric 
conjunction.     The  corresponding  geocentric  hour-angle  at  the  place  will  be 


At  Immersioii. 

At  SmeraioD. 

72  4L5 

72  10.6 

138  23.6 

41  33.3 

180 

4-  180 

31   5.1 

293  43.9 

ho=H- 


(X  =  west  longitude  from  Washington). 


The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  condition 
^  =  a?;  or,  using  the  values  of  f  and  a?. 


p  cos  f '  sin  A  s=  a/  r 
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h  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  interval,  in  hours 
of  mean  time,  which  has  elapsed  since  geocentric  conjunct'on.     We  shall  therefore  have, 

A  =  Ao  -f  T 

for  the  hour-angle  at  the  end  of  the  interval  r  after  geocentric  conjunction.     In  strictness,  r 

should  here  be  multiplied  by  the  factor  1  4-  "oFEITri  because  the  star  moves  a  little  more  than  15** 

in  an  hour  of  mean  time ;  but  the  error  arising  from  the  neglect  of  the  factor  is  too  small  to  be 
important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than  10  seconds.  The 
equation  for  finding  r  is  therefore, 

p  cos  ^'  sin  [Hq  +  r)  =  a/  T 

The  quantities  h^  and  a/  being  derived  immediately  from  the  data  of  the  Ephemeris,  the  quan- 
tity T  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a  function  of 
Ao  and  a/.     The  computation  of  r  is  effected  as  follows:     We  have 

sin  ( Ao  •+-  T )  =  sin  A©  +  2  sin  ^  r  cos  ( A©  -f  J  r)  (1) 

The  value  of  t  in  arc  being  seldom  more  than  24®  wc  may  put  r  itself  for  2  sin  ^  r.  The 
equation  will  then  become 

p  COB  ^  sin  Ao  +  r  p  cos  ^  cos  (A©  +  Jt)  ^  scf  t 

from  which  we  find 

^  ^ P  cos  <p'  sin  Aq 

^  a/  —  ifc  />  cos  ^  cos  ( Ao  +  i  t)  ^  ' 

To  tabulate  r,  we  must  first  have  a  table  of  the  quantities 

^  =s  p  cos  ^  sin  A 

e'  =  [9.41916]  p  cos  ^  cos  A  ^^' 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  A.  If  we  then  put  ^o  ^or  the 
value  of  ^  corresponding  to  A  =  A©  and  ^'i  for  the  value  of  $'  corresponding  to  A  =  A©  +  ^  r, 
we  shall  have 

Since  we  must  know  the  value  of  t,  approximately,  before  we  can  take  ^'i  from  the  table, 
this  equation  can  be  solvv^d  only  by  successive  approximations.  The  approximations  converge 
so  rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  computing  values  of  t  for  the  two 
extremes  of  a/,  namely,  a?'=0.48  and  0^=0.60,  because  the  approximate  values  of  t  can  then 
bo  interpolated  for  all  intermediate  values  of  a/.     For  the  first  approximation  may  be  taken — 

4  T  «  50°^  sin  ^  Ao     (for  a/  =  0.48) 

4  T  =  40»°  sin  ^  Ao     (for  a/  =  0.60) 

or,  the  approximate  values  of  t  may  be  taken  from  Mr.  Downes's  table,  pages  451 — 452.  It 
will  be  best  to  make  the  computation  for  every  30"  of  A©,  and  to  find  the  intermediate  values 
of  T  for  every  10™  by  interpolation.  Then  for  each  30»"  of  Ao  we  take  c'  from  a  table  with 
the  argument  A©  +  i  ^j  and  log  ^  with  the  argument  Ao,  and  thence  compute  t  by  (4).  If  the 
value  of  T  thus  arrived  at  differs  more  than  3™  from  that  employed  in  taking  out  ^',  a  new 
value  may  be  used  to  correct  c',  and  the  computation  may  be  repeated.  The  values  corre- 
sponding to  «'=0.51,  aK  =  0.54,  and  a?'  — 0.57,  can  then  be  computed  with  the  single  interpo- 
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lation  of  approximate  values  of  r,  and  afterward  the  table  can  be  extended  by  interpolation  to 
every  0.01  of  a/  between  a/ =  0.48  and  a/ =  0.62,  It  will  be  best  to  compute  r  in  the  first 
place  to  every  0.001  of  an  hour,  and  to  drop  the  last  figure  in  forming  the  definitive  table.  The 
table  thus  formed  will  be  called  Table  I. 

The  values  of  jj  and  r/  may  then  be  tabulated  for  every  degree  of  the  star's  declination,  and 
every  10™  of  h.  It  will  not  be  really  necessary  to  compute  the  table  for  negative  values  of  rf, 
since  by  putting 

lyi  =        p  sin  f '  cos  d 

r}2  =  —  p  cos  f^  sin  d  cos  h 

Tji  may  be  given  in  a  table  of  single-entry;  and  taking  ijg  from  the  table  of  double-entry  for  a 
positive  d,  we  shall  have 

the  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  ij  to  negative 
values  of  d  is  so  readily  made  that  it  will  probably  be  found  bettor  to  do  it,  so  as  to  save  taking 
out  7^1  and  r^j  separately. 

This  table  for  r^  will  be  called  Table  II,  and  the  corresponding  one  for  r/  with  the  same 
arguments  Table  III,     The  precepts  for  using  the  tables  will  then  be  as  follow:  — 

From  Table  I  with  the  arguments  x'  and  H-^X^K  take  out  the  value  of  r.  It  will  be 
sufficient  to  use  the  nearest  0.01  of  s/.  r  will  be  of  the  same  sign  as  A©.  Then,  enter  Table 
II  with  the  arguments  d  (the  star's  declination)  and  h  =  ho-\-  r^  and  take  out  the  value  of  15. 
Form  the  quantities  y  =  F-|-y'r,  and  y  —  r,.  If  the  latter  quantity  lies  between  the  limits 
±0.28,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits  ±0.33, 
it  is  almost  certain  that  there  will  not  be  an  occultation.  Between  the  years  1881  and  1890 
these  last  limits  may  be  reduced  to  ±  0.32,  and  cases  near  this  limit  may  be  rejected  if  y'  is 
small.     A.  convenient  rule  to  adopt  will  be  — 


y'  <  0.10, 

limits  = 

±  0.29 

10  <  y'  <  0.15, 

limits  = 

±  0.30 

15  <  y  <  0.20, 

limits  == 

±  0.31 

20<y' 

limits  = 

±  0.33 

Here,  only  the  absolute  value  of  y*  is  to  be  considered,  without  respect  to  its  algebraic  sign. 

If  y  ^  rj  falls  between  the  limits  thus  indicated,  take  the  values  of  ^'  and  rj'  from  the  appro- 
priate tables  and  compute  r,  Q  and  A  from  the  equations 

t?  sin  Q  =  y'  —  r/ 
V  cos  Q  =i  xf  ^  ^^ 

^  =  (y—  ^)  cos  Q 
If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  though  the  moon  may  graze 
the  star  when  A  —  0.2723  is  very  small.     If  A  <  0.2723,  compute 

r.  =  -^sinQ  cosP  =  ,,-4-3        (P<180-) 

0.2723  sin  P 

'^ V. — 

We  shall  then  have — 

Local  mean  time  of  immersion,   T—  ^H-r  +  ri  —  r^ 
Local  mean  time  of  emeraion,      T—  ^-f'-l-'ri  +  ^2 
Position-angle  from  north  toward  east  at  immersion,   180°  —  Q  —  P 
Position-angle  from  north  toward  east  at  emersion,     180°  ^  Q  +  P 
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In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the  list 
of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  conditions  of 
possible  visibility  are:  — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 

2.  The  quantity  H  —  X^  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal  arc 
of  the  star  by  at  least  one  hour.  On  veiy  rare  occasions  an  emersion  might  be  seen  rn  the  east 
horizon,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less  than  an  hour. 

3.  The  sun  must  not  be  much  m  >re  than  an  hour  above  the  horizon  at  the  local  mean  time 
T—  ^,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  cconvenient  course  will  be  to  write  the  value  of  —  /.  on  the  bottom  of  a  sheet  of 
paper,  and,  pass'ng  through  the  list  of  occultations,  pause  over  each  one  for  which  condition 
(1)  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled,  [f  either  fails,  the 
computer  passes  t)n.  Very  often  it  will  require  some  examination  to  find  whether  H^X  or 
T — X  falls  within  the  limits;  in  these  cases,  the  computer  may  mark  the  occupation  for  trial 
and  leave  the  decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less 
than  a  day,  and  it  will  probably  be  found  jhat  about  one-tenth  of  the  occultations  are  marked 
for  trial. 

Phenomena  of  Planets  and  Satellites^  pages  453 — 485. — These  are,  for  the  most  part,  sufli- 
ciently  explained  in  the  body  of  the  work.  'The  following  additional  explanations  are  added  for 
completeness. 

Disks  of  Mercury  and  Venus^  pages  453 — 454. — The  angle  0^  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to  the  sun,  makes  with 
the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north,  east,  south. 
This  position-angle  is  reckoned  from  0®  to  360®,  as  in  the  measurement  of  double  stars,  the 
planet  taking  the  place  of  the  central  star.  But  its  measure  is  90®  greater  than  that  of  a  double 
star. 

We  may  also  regard  $  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive  direc- 
tion of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the  centre  of  the 
planet  upon  his  right. 

Satellites  of  Jupiter^  pages  455 — 479. — The  times  of  phenomena  are  explained  at  the  foot 
of  each  page ;  the  diagram  is  on  page  455. 

Phenomena^  pages  486 — 487. — The  conjunctions,  quadratures,  and  oppositions  of  the  planets 
with  respect  to  the  sun,  give  the  hours  when  the  longitude  of  each  planet  diflTers  from  that  of  the 
sun  by  0®,  90®  or  180®. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at  the  mom<^nt  of 
conjunction. 

Latitude  by  Observed  Altitude  of  Polaris, — Table  IV. replaces  the  Tables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use  at  sea 
and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude,  the  probable 
error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of  arc 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to  1**  18'". 
Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension  of  Polaris  at  the 
date  of  observation,  from  pages  302 — 313  of  this  volume. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERIS 
AND  NAUTICAL  ALMANAC  FOR  1887. 

The  adopted  constants  of  precession,  nutation,  and  aberration  are  those  of  Struve  and  Peters, 
namely: — 

Precession  =  50".24ll  +  0".0002268  t 

Nutation      =    9".2231  -f  0".000009    t 

Aberration  =  20".4451 
in  which  I  is  the  number  of  yeai-s  after  1800.0. 

The  obliquity  of  the  echptic  is  that  of  Hansen's  Tables  du  Soleilj  wliich  is  0".31  greater  than  that 
of  Peters,  given  in  the  issues  of  this  Ephemeris  precedin-r  that  for  1882.  A  comparison  of  Hansen's 
mean  obliquity  with  that  of  Peters  nnd  of  Le  Verrier  at  different  epochs  is  given  in  the  following 
table:  — 


Epoch. 

Hansen. 

Peters. 

Le  Verrier. 

H.— P. 

H^L. 

1750 
1800 
1850 
1900 

23    28    18.19 
23    27    54.80 
23    27    31.42 
23    27      8.02 

17.44 
54.22 

30.99 
7.76 

19!42 

31. a3 
8.03 

+  075 
+  0.58 
+  0.43 
+  0.26 

—  1.23 

—  0.83 

—  0.41 

—  0.01 

The  formulae  for  reducing  the  places  of  the  fixed  stars,  page  280,  correspond  to  tl^e  Star  TabUs 
of  the  American  Ephemeris,  Washington,  1869. 

The  mean  right  ascensionn  of  stars  have  been  reduced  to  Newcomb's  fundamental  standard  In 
the  catalogue  attached  to  the  Washington  Observaiwns  for  1870,  Appendix  II,  with  the  following 
exceptions:  The  right  ascensions  of  the  48  circumiiolar  stars  north  of  60^  north  declination  art; 
from  Dr.  Gould's  Standard  Places  of  Fundamental  Stars,  second  edition.  United  States  Coast  Survey 
Office,  1866.  Of  the  twelve  stars  south  of  50°  south  declination,  the  positions  of  /^Hydri,  aTriauguli 
Australis,  and  ^Octantis,  have  been  con-ected  from  dati  furnished  by  Dr.  Gould;  while  the  remaining 
nine  are,  as  before,  from  the  British  JSTautical  Almanac  for  1848. 

The  right  ascensions  of  additional  stars  in  the  general  list,  for  which  no  apparent  places  are  given 
in  the  subsequent  section,  have  been  taken  partly  from  the  Catcdogue  of  1098  Standard  Clock  and 
Zodiacal  Stars,  Corming  Part  IV  of  Vol.  I  of  Astronomical  Papers  Prepared  for  the  Use  of  the  American 
Ephemeris  and  JSTautical  Almanac,  Washington,  1881 ;  and  partly  from  the  catalogue  of  the  Ast  onomische 
Gresellschaft  of  1878.  A  few  have  been  derived  from  recent  catalo  ues  without  a  rigorous  reduction 
for  equinox. 

The  mean  declinations  of  stai-s  are  taken  from  Boss's  paper  in  the  Report  of  the  JVorthem  Boundanj 
Commission,  Washington,  1879,  for  all  star-j  found  therein.  The  dc(*lination8  of  all  the  other  stars 
have  been  reduced  to  the  same  standard,  except  those  of  the  additional  ones  above,  which  have  b<"en 
taken  partly  from  the  Astronomische  Gesellschafi  list,  and  partly  from  places  in  i-ecent  catalogues. 
To  the  appai-ent  places  of  Sirius  and  Procyon  have  been  applied  the  fieriodic  coirections  resulting 
from  Auwers's  investigations. 

The  values  of  these  corrections  are:  — 


Year. 


Sirius. 


1887.0 

A  a  is=  4-  0.040 

A  rf  =  —  1.13 

1888.0 

A  oc  =  +  0.063 
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A.cy  =  — 0.97 

Aa  =  -|-0.0I5 
A  a  =  4-  0'^^ 


Procyon. 

A  rJ  =  +  1  .'02 
A  rf  =  +  0.97 
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The  ephemeris  of  the  suo  is  constructed  from  Hansen  and  Olufsen's  Tables  du  SoUUj  Copeohagen, 
1853,  except  that  Struve's  aberration  has  been  used.    This  is  equivalent  to  adding  0".19  to  the  true 
longitudes,  but  it  does  not  affect  the  right  ascensions  and  declinatious.    The  sun's  rectangular  equatorial 
co-ordinates  have  been  computed  from  the  longitudes  and  latitudes  by  the  following  formulae :  — 
X  =  /?  cos  ?. 

Y  =  R  sin  X  cos  w  —  19.3  R  0 
Z  =  i2  sin  7,  sin  w  +  44.5  R  /? 
The  reductions  to  mean  equinox,  1887.0,  are  computed  by  the  formulae, 
A  X'  =  -f  F  sec  Q  A  A  sin  I" 

A  F  =  —  Xcos  w  A  A  sin  1"  +  Z  A  «  sin  1"  —    9.4  r  i2  sm  (  A  +  187° ) 
A  Z'  =  —  Xsin  u  A  X  sin  1"  —  F  A  u  sin  V  +  21.7  r  /?  sin  (  X  -f  187° ) 
Wherein — 

A  and  /?    are  the  longifide  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of  the  date; 
u,    the  obliquity  of  the  ecliptic; 
A  ^ ,    the  reduction  of  longitude  for  precession  and  nutation  from  January  0; 
A  o>,    the  reduction  of  the  mean  to  the  apparent  obliquity; 
r,    the  fraction  of  the  year  since  Januaiy  0. 
'llie  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals.    The  correction  for  latitude 
has  been  taken  from  Goetze's  paper  in  the  ^ironomical  Jmimal,  Vol.  II,  page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Professor  Newcomb's  IrwtsUga- 
Hon  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  U,*  is  8".848.  The  adopted  semi- 
diameter  of  ihe  sun  at  the  earth's  mean  distance  is  X(y  2".  In  the  computations  pertaining  to 
eclipses,  Ressel's  semidiameter,  ly  59".788  has  been  used. 

The  right  ascension,  declination  and  parallax  of  the  moon  are  derived  from  Hansen's  T\tbles  de  la 
LuTU,  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with  Newcomb's  Researches  on 
the  Motion  of  the  Moon,  Part  I,  page  268,t  and  a  corrected  table  being  substituted  for  Table  XXXIV. 
The  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  the  formula, 

5  =- 0.272274  ^-h2".5 

The  constant  2".5  is  omitted  in  the  computation  of  eclipses  and  occulta tions,  as  due  entirely  to  tele- 
scopic and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Winlock's  Tables  of  Mercury,  Washington, 
1864.  They  are  b:ised  on  the  older  theory  of  Le  Verrier,  published  in  the  Additions  to  the 
Connaissance  des  Temps  for  1848. 

The  ephemeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  Tables  of  Venus,  Washington,  1872. 

The  ephemeris  of  Mars  is  derived  from  manuscript  tables  constructed  from  Lindenau's  Tables. 
Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  the  Corrections  of  Lindenau's  Elements  of 
Mars,  published  in  the  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX,  have  also  been  discussed 
and  applied ;  and  Le  Verrier's  secular  variations  of  the  elements  are  likewise  adopted.  The  per- 
turbations produced  by  Jupiter  have  been  increased  by  s^,r  of  their  value.  The  following  are  the 
corresponding  corrected  elements  and  annual  variations  for  Washington,  1855.0:  — 

L  =  320  13  3;i'87    +  68910L1527    t 
;r    =  3a3  23  17.84    -f  65.9990    t 

a  ==    48  25  55.29    -f  27.6997    t 

t     =      1  51    2.20    —  0.02141  t 

e    =        19238".75    +  0.18549  t 

n    =      689050^.8927 
a    =  1.5236915 
The  ephemeris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  BoinrARn's  Tables, 
with  such  changes  as  were  required  to  make  them  correspoud  more  nearly  to  the  formulae. 

The  ephemeris  of  Saturn  is  derived  from  a  provisional  theory  constructed  by  Mr.  George  W. 
Hill,  and  still  unpublished. 

The  e[>hemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcomb's  Tables,  pub- 
lished by  the  Smithsonian  Institution, 

*  Astronomical  Observations  made  at  the  U.  S.  ICaval  Observatory,  Washington,  1865,  Appendix  H. 
t  Astronomical  Observations  made  at  the  U.  S.  Jfaval  Observatory,  Washington,  1875,  Appendix  II. 
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The  semidiameters  of  the  planets  are  computed  from  the  following  values:  — 

Aathority. 

Mercury  3.34  0.00  Le  Verrier,  Tlicory  of  Mercury, 

Venus 

Mars  2.842  J-  0.057  0.25  j         Peirce,  from  the  Washmgton  Obser- 

Jupiter  (polar)  18.78    ±  0.067  0.70  \  vations  of  1845  and  1846,  made 

Saturn  (i>olar)  8.77     ±  0.039  0.95  \  with  the  Mural  Cmsle. 

Uranus 

Neptune 

Jupiter  (equatorial) 

Saturn  (equatorial) 

The  elements  of  eclipses  of  the  sun  nnd  occultations  of  stars  by  the  moou  are  adapted  to  Bessel's 
method,  using  the  s|>ecia]  forms  in  Chauve.net's  Spherical  and  Practical  Astronomy,  The  adopted 
semidiameters  are:  — 

Semidiameter  of  the  sun  at  distance  unity.    .     .    .    959.788 
Ratio  of  radius  of  moon  to  radius  of  earth      .    .    .        0.27227 

The  eclipses  of  Jupiter's  satellites  are  computed  from  Tonn's  Continuation  of  Damoiseau's  TahleSy 
Washington,  1876.  Vh^  occultations,  transits,  etc.,  are  computed  from  Woolhouse's  Tables,  British 
JVatUical  JUmanac  for  1835,  Table  II  of  each  s  ttellite  having  been  adapted  to  Oamoiseait*8  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Hutum  are  computed  from  manuscript  tables 
I  repared  by  Professor  Newcomb. 

The  appai-ent  elements  of  the  rings  of  Saturn  are  computed  from  Bessel*s  data,  except  those  for 
the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  computed  from  the 
data  of  Professor  Newcomb's  {Iranian  and  JSTtptunian  Systems,  Washington,  1875. 

In  compiling  the  |>ositions  of  observatories,  the  latest  available  data  have  been  used.  The  positions 
have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  directors  of  the  Observatories, 
in  response  to  a  circular  issued  by  the  Superintendent  of  the  American  Ephemeris. 

The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth,  are  derived  from 
Bessel's  elements  of  the  terrestrial  spheroid,  as  adopted  in  Table  III  of  Chauvenet's  Spherical  and 
Practical  Astronomy,  Vol.  II: — 

log  e  =  8.9122052 
y:'  —  ^  =  —  1 1'  .W.65  sin  2  ^  +  PM6  sin  4  ^ 

log  f>  =  9.9992747  +  0.0007271  cos  2  ^  —  0.0000018  cos  4  ^ 
Table  IV,  for  finding  the  Lititude  from  an  observed  altitude  of  Polaris,  is  constructed  for — 
(  1  )  An  altitude  of  Polaris  equal  to  45^. 

(2)  A  declination  of  Polaris  equal  to  +  88*^  42^.1. 
0 
The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following  manner: — 

The  sun  has  been  computed  by  Mr.  Eastwood;  the  moon's  longitude,  latitude,  semidiameter  and 

horizontal  parallax,  by  Profej^sor  Keith;  right  ascension  and  declination,  by  Professor  Van  Vleck; 

culminations,  by  Professor  Runkle;  lunar  distances,  by  Mr.  W.  B.  Oliver;  Mercury  and  Venus,  by 

Mr.  E.  P.  Austin;  Mars,  Jupiter,  Satuni,  Uranus,  and  Xeptune,  by  Mr.  Roberdeau  Buchanan;  Jupiter's 

satellites,  by  Mr.  W.  F.  McK.  Ritter.     The  fixed  stars  have  been  prepared  by  Mr.  Wiessner  and  Mr. 

H.  Meier;  the  genei-al  constants  for  their  reduction,  by  Mr.  Wiessner;  the  occultations,  by  Mr.  J.  O. 

Wiessner;  and  the  eclipses  have  been  computed  and  the  charts  projected  by  Mr.  Buchanan. 
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TABLE  I. 


CORRECTION  REQUIRED,  ON  ACCOUNT  OF  SECOND  DIFFERENCES  OF  THE  MOON'S 

MOTION,  IN  FINDING  THE  GREENWICH  TIME  CORRESPONDING 

TO  A  CORRECTED  LUNAR  DISTANCE. 


Approximate 
Intenral. 


b  m 

0  0 

,0  10 

0  20 

0  30 
0  40 

0  50 

1  0 
J  10 
1  20 
I  30 


b  m 
0  0 
0  10 
0  20 

0  30 
0  40 

0  50 

1  0 
1  10 
1  20 
1  30 


b  m 
0  0 
0  10 
0  20 

0  30 
0  40 

0  50 

|l  0 

1  10 
tl  20 

11  30 


b  m 
3  0 
2  50 
2  40 

2  30 
2  20 
2  10 

2  0 
1  50 
1  40 
1  30 


b  m 
3  0 
2  50 
2  40 

2  30 
2  20 
2  10 

2  0 
1  50 
1  40 
1  30 


h  m 
3  0 
2  50 
2  40 

2  30 
2  20 
2  10 

2  0 
1  50 
1  40 
1  30 


Difference  of  the  Proportional  Logarithms  in  the  EfPHEMERis. 


1 

4 

6 

8 

10  11,14,16,18 

SO 

12^24 

26 

28 

SO 

12 

14 

16 

18 

40 

42 

44 

46 

48 

iO 

1 

s 

i 

H 

8    B 

B  1   8    B 

B 

1 

« :  » 

B 

B     BIB 

B 

8 

B 

g 

H 

8 

8 

0 

0 

0 

0 

0  0 

0  0 

0 

0 

Oi  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1   1 

1 

1 

i;  2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

0 

1 

1 

1 

1 

2 

2  2 

1 

2 

2 

3!  3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

0 

1 

2 

2 

2 

2 

3 

3 

3 

4  4 

5 

r, 

5 

6 

6 

6 

7 

7 

7 

8 

8 

8 

9 

0 

1 

2 

2 

3 

3 

3 

4 

4 

5 

5 

6 

6 

6 

7 

7 

8 

8 

9 

9 

10 

10 

10 

11 

1 

2 

2 

3 

3 

4 

4 

5 

5 

5 

6 

6 

7 

7 

8 

8 

9 

9 

10 

10 

11 

12 

12 

13 

1 

2 

2 

3 

3 

4 

4 

5 

6 

ejr 

7 

8 

8 

9 

9 

10 

10 

11 

12 

12 

13 

13 

14 

1 

2 

2 

3 

4 

4 

5 

5 

6 

6  7 

8 

8 

9 

9 

10 

11 

11 

12 

12 

13 

14 

14 

15 

1 

2 

3 

3 

4 

4 

5 

6 

6 

7  7 

8 

9 

9 

10 

10 

11 

12 

12 

13 

14 

14 

15 

15 

1 

2 

3 

3 

4 

4 

5 

6 

6 

7 

8 

8 

I) 

9 

10 

11 

11 

12 

12 

13 

14 

14 

15 

16 

a 


.0 
3 
6 

9 
11 
13 

14 
15 
16 
16 


Difference  of  the  Proportional  Logarithms  in  the  Epbemeris. 


64 

i6 

S8 

60 

62  64 

8 

8 

B 

8 

b|  n 

0 

0 

0 

0 

D 

0 

4 

4 

4 

4 

4 

4 

7 

7 

7 

7 

8 

8 

9 

10 

10 

10 

11 

11 

12 

12 

13 

13 

13!  14 

14 

14 

15 

15 

16  16 

15 

16 

16 

17 

17  j  18 

16 

17 

17i  18 

18  19 

17 

17 

18  19 

19 '20 

17 

18 

18 

19 

19 

20 

66  68 

70 

72 

74 

76  78 

80 

82 

84 

86 

8'   8 

8 

M 

8 

H 

H 

B 

B 

B 

B 

01  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

41  4 

5 

5 

5 

5 

5 

5 

5 

6 

6 

8 

8 

9 

9 

9 

9 

10 

10 

10 

10 

11 

12 

12 

12 

13 

13 

13;  14 

14 

14 

14 

15 

14  15;  15 

16 

16 

16;  17 

17 

18- 

18 

19 

16  17  17 

18 

19 

19  20 

20 

21 

21 

22 

18' 19 

19 

20 

21 

2l|22 

22 

23123 

24 

19  20  21 

21 

22 

22123 

24 

24125 

25 

20  2121 

22 

23 

23  24 

25 

25|26 

26 

21 

21 

22 

23 

2:^ 

24 

24 

25 

25 

26 

27 

88 

90 

92 

94 

96 

98 

8 

B 

8 

M 

8 

8 

0 

0 

0 

0 

0 

0 

6 

6 

6 

6 

6 

6 

11 

11 

11 

12 

12 

12 

15 

16 

16 

16 

17 

17 

19  19 

20 

20 

21 

21 

22,22 

23 

23 

24 

24 

24!  25,  25 

26 

27 

27 

26I27I27 

28 

28 

29 

27  1  28  ,  28 

29 

29 

30 

27 

28 

29 

29 

30 

31 

Difference  of  the  Proportional  Logarithms  in  the  Epheueris. 


100 

8 
0 

7 
12 

17 
22 
25 

28 
30 
31 
31 


10s 

104 

106 

108 

110 

112 

114 

116 

118 

120 

122 

124 

126 

128 

110 

112 

114 

116 

8 

(f 

B 

8 

a 

g 

B 

8 

8 

8 

B 

8 

8 

B 

^ 

8 

8 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

7 

7 

7 

7 

7 

7 

8 

8 

8 

8 

8 

8 

8 

8 

9 

9 

9 

13 

13 

13 

13 

14 

14 

14 

14 

15 

15 

15 

15 

15 

16 

16 

16 

16 

17 

18 

18 

18 

19 

19 

19 

20 

20 

20 

21 

21 

21 

22 

22 

22 

23 

23 

24 

22 

22 

23 

23 

24 

24 

25 

25 

25 

26 

26 

27 

27 

28 

28 

28 

29 

29 

26 

26 

26 

27 

27 

28 

29 

29 

29 

30 

30 

31 

31 

32 

32 

33 

33 

34 

28 

29 

29 

30 

30 

31 

31 

32 

33 

33 

34 

34 

35 

35 

36 

37 

37 

38 

30 

31 

31 

32 

32 

33 

34 

34 

35 

35 

36 

37 

37 

38 

38 

39 

40 

40 

31 

32 

33 

33 

34 

34 

35 

35 

36 

37 

38 

38 

39 

39 

40 

41 

41 

42 

32 

32 

33 

34 

34 

35 

35 

36 

36 

37 

38 

39 

39 

40 

40 

41 

42 

42 

118 


0 
9 

17 

24 

30 
34 

38 
41 
42 
43 


The  correction  is  to  be  added  to  the  approximate  Greenwioli  time  when  the  proportional  logarithm?  in  the 
Epbemeris  are  decreasing,  and  snbtrsoted  when  they  are  increasing. 
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TABLE  n.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side- 
real. 

Qh. 

p. 

2"^ 

3^- 

4h. 

5^ 

6»»- 

rjh. 

For 
Seconds. 

m 
U 
1 
2 
3 
4 

in 
0 
0 
0 
0 
0 

0.000 
0.1U4 
0.328 
0.491 
0.055 

HI      B 

0   9.h:w 

0    9.993 
0  10.157 
0  10.321 
0  10.485 

lU         H 

0  19.659 
0  19.823 
0  19.987 
0  20.151 
0  20.314 

m      8 
0  29.489 
0  29.653 
0  29.816 
0  29.980 
0  30.144 

m     8 
0  39.S18 
0  39.402 
0  39.646 
0  39.810 
0  :».974 

m     8 
0  49.148 
0  49.312 
0  49.475 
0  49.6:J9 
0  49.803 

m     8 
0  58.977 
0  59.141 
0  59.305 
0  59.469 
0  59.633 

m     8 
1    8.807 
1    8.971 
1    9.136 
1    9.296 
1    9.462 

8 

0 

1 

2 
3 
4 

0.000 
0.003  . 
0.005 
0.008 
0.011 

5 
6 
7 

8 
9 

0 
0 
0 
0 
0 

0.819 
0.983 
1.147 
1.311 
1.474 

0  10.649 
0  10.813 
0  10.976 
0  11.140 
0  11.304 

0  20.478 
0  20.642 
0  20.806 
0  20,970 
0  21.134 

0  30.308 
0  30.472 
0  30.635 
0  30.799 
0  30.963 

0  40.137 
0  40.301 
0  40.465 
0  40.629 
0  40.793 

0  49.967 
0  50.131 
0  50.295 
0  50.458 
0  50.622 

0  59.796 

0  59.960 

1  0.124 
1    0.288 
1    0.452 

1    9.626 
1    9.790 
1    9.954 
1  10.118 
1  10.281 

5 

6 

7 
8 
9 

0.014 
0.016 
0.019 
0.022 
0.025 

10 
11 
12 
13 
14 

0 
0 
0 
0 
0 

1.638 
1.802 
1.966 
2.130 
2.294 

0  11.468 
0  11.632 
0  11.795 
0  11.959 
0  12.123 

0  21.297 
0  21.461 
0  21.625 
0  21.789 
0  21.953 

0  31.127 
0  31.291 
0  31.455 
0  31.618 
0  31.782 

0  40.956 
0  41.120 
0  41.284 
0  41.448 
0  41.612 

0  50.786 
0  50.950 
0  51.114 
0  51.278 
0  51.441 

0.616 
0.779 
0.943 
1.107 
1.271 

1  10.445 
1  10.609 
1  10.773 
1  10.937 
1  ILIOO 

10 
11 
12 
13 
14 

0.027 
0,030 
0.033 
0.035 
0.038 

15 
16 
17 

18 
19 

0 
0 
0 
0 
0 

2.457 
2.621 
2.785 
2.949 
3.113 

0  12.287 
0  12.451 
0  12.615 
0  12.778 
0  12.942 

0  22.117 
0  22.280 
0  22.444 
0  22.608 
0  22.772 

0  31.946 
0  32.110 
0  32:274 
0  32.438 
0  32.601 

0  41.776 
0  41.939 
0  42.103 
0  42.267 
0  42.431 

0  51.605 
0  51.769 
0  51.933 
0  52.097 
0  52.260 

1.435 
1.599 
1.762 
1.926 
2.090 

1  11.264 
1  11.428 
1  11.592 
1  11.756 
1  11.920 

15 
16 
17 
18 
19 

0.041 
0.044 
0.046 
0.049 
0.052 

20 
21 
22 
23 
24 

0 
0 
0 
0 
0 

3.277 
3.440 
3.604 
3.768 
3.932 

0  13.106 
0  13.270 
0  13.434 
0  13.598 
0  13.761 

0  22.936 
0  23.099 
0  23.263 
0  23.427 
0  23.591 

0  32.765 
0  32.929 
0  33.093 
0  33.257 
0  33.420 

0  42.595 
0  42.759 
0  42.922 
0  43.086 
0  43.250 

0  52.424 

0  52.588 
0  52.752 
0  52.916 
0  53.080 

2.254 
2.418 
2.582 
2.745 
2.909 

1  12.083 
1  12.247 
1  12.411 
1  12.575 
1  12.739 

20 
21 
22 
23 
24 

0.055 
0.057 
0.060 
0.063 
0.066 

25 
20 
27 

28 
29 

0 
0 
0 
0 
0 

4.096 
4.259 
4.423 
ASiS7 
4.751 

0  13.925 
0  14.089 
0  14.253 
0  14.417 
0  14.581 

0  23.755 
0  23.919 
0  24.082 
0  24.246 
0  24.410 

0  33.584 
0  33.748 
0  33.912 
0  34.076 
0  34.240 

0  43.414 
0  43.578 
0  43.742 
0  43.905 
0  44.069 

0  53.243 
0  53.407 
0  53.571 
0  53.735 
0  53.899 

3.073 
3.237 
3.401 
3.564 
3.728 

1  12.903 
1  13.066 
1  13.230 
1  13.394 
1  13.558 

25 
26 
27 

28 
29 

0.068 
0.071 
0.074 
0.076 
0.079 

30 
31 
32 
33 
34 

0 
0 
0 
0 
0 

4.915 
5.079 
5.242 
5.406 
5.570 

0  14.744 
0  14.908 
0  15.072 
0  1.5.236 
0  15.400 

0  24.574 
0  24.738 
0  24.902 
0  25.065 
0  25.229 

0  34.403 
0  34..567 
0  34.731 
0  34.895 
0  35.059 

0  44.233 
0  44.:W 
0  44.561 
0  44.724 

0  44.888 

0  54.063 
0  54.226 
0  54.390 
0  54.554 
0  54  718 

3.892 
4.056 
4.220 
4.384 
4.547 

1  13.722 
1  13.886 
1  14.049 
1  14.213 
1  14.377 

80 
31 
32 
33 
34 

0.062 
0.085 
0.087 
0.090 
0.093 

:}5 

36 
37 
38 
39 

0 
0 
0 
0 
0 

5.734 

5.898 
6.062 
6.225 
6.389 

0  15.563 
0  15.727 
0  15.891 
0  16.055 
0  16.219 

0  25.393 
0  25.557 
0  25.721 
0  25.885 
0  26.048 

0^35.223 
0  35.386 
0  35.550 
0  35.714 
0  35.878 

0  45.052 
0  45.216 
0  45.380 
0  45.544 
0  45.707 

0  54.882 
0  55.046 
0  55.209 
0  55.373 
0  55.537 

- 

4.711 
4.875 
5.039 
5.203 
5.367 

1  14.541 
1  14.705 
1  14.868 
1  15.0-32 
1  15.196 

35 
36 
37 
38 
39 

0.096 
0.098 
0.101 
0.104 
0.106 

40 
41 
42 
43 
44 

0 
0 
0 
0 
0 

6.r53 
6.717 
6.H81 
7.045 

7.208 

0  16.383 
0  16.546 
0  16.710 
0  16.874 
0  17.038 

0  26.212 
0  26.376 
0  26..540 
0  26.704 
0  26.867 

0  36.042 
0  36.206 
0  36.369 
0  36.533 
0  36.697 

0  45.871 
0  46.035 
0  46.199 
0  46.363 
0  46.527 

0  55.701 
0  55.865 
0  56.028 
0  56.192 
0  56.356 

5.530 
5.694 
5.858 
6.022 
6.186 

1  15.360 
1  15.524 
1  15.688 
1  15.851 
1  16.015 

40 
41 
42 
43 
44 

0,109 
0.112 
0.115 
0.117 
0.120 

45 
46 
47 

43 
49 

0 
0 
0 
0 
0 

7.372 
7.536 
7.700 

7.8(54 
8.027 

0  17.202 
0  17.:tti6 
0  17.529 
0  17.693 
0  17.857 

0  27.031 
0  27.195 
0  27.359 
0  27.523 
0  27.687 

0  36.861 
0  37.025 
0  37.188 
0  37.352 
0  37.516 

0  46.690 
0  46.854 
0  47.018 
0  47.182 
0  47.346 

0  56.520 
0  56.684 
0  56.848 
0  57.011 
0  57.175 

6.350* 
6.513 
6.677 
6.841 
7.005 

1  16.179 
1  16.343 
1  16.507 
1  16.671 
1  16.834 

45 
46 
47 

48 
49 

0.123 
0.126 
0.128 
0.131 
0.134 

50 
51 
52 
53 
54 

0 
0 
0 
0 
0 

8.191 
8.:v>5 

8.519 

8.(>H3 

8.847 

0  18.021 
0  laiB.'S 
0  1H.349 
0  18.512 
0  18.676 

0  27.a^0 
0  28.014 
0  28.178 
0  28.:M2 
0  28.506 

0  37.680 
0  37.844 
0  38.008 
0  :J8.171 
0  38.335 

0  47.510 
0  47.673 
0  47.837 
0  48.001 
0  48.165 

0  57.339 
0  57.503 
0  57.667 
0  57.831 
0  57.994 

7.169 
7.332 
7.496 
7.660 

7.824 

1  16.998 
1  17.162 
1  17.326 
1  17.490 
1  17.654 

50 
51 
52 
53 
54 

0.137 
0.139 
0.142 
0.145 
0.147 

55 

1    56 
57 
58 
59 

0 
0 
0 
0 
0 

9.010 
9.174 
9.:W8 
9.502 
9.666 

0  18.840 
0  19.004 
0  19.168 
0  19.:«1 
0  19.495 

0  28.670 
0  28.8:« 
0  28.997 
0  29.161 
0  29.325 

0  38.499 
0  38.663 
0  38.827 
0  38.991 
0  39.154 

0  48.329 
0  48.492 
0  48.656 
0  48.820 
0  48.984 

0  58.158 
0  58.322 
0  58.486 
0  58.650 

0  58.814 

7.988 
8.152 
8.315 
8.479 
8.643 

1  17.817 
1  17.981 
1  18.145 
1  18.309 
1  18.473 

55 

56 
57 
58 
59 

0.150 
0,153 
0.156 
0.158 
0.161 

Side- 
real. 

Qb. 

jh. 

2h. 

3^- 

4b. 

5^- 

6^ 

7b. 

For 
Seoonda. 
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TABLE  n.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side, 
real 

gb. 

9h. 

10^ 

llh. 

12^ 

13^ 

Uh. 

15^- 

For 
Seoonda. 

m 

m      B 

m      8 

m      « 

m      8 

m 

8 

m      8 

m      8 

m      8 

T 

a 

0 

1  18.636 

1  28.466 

1  38.296 

1  48.125 

1  57.955 

2    7.784 

2  17.614 

2  27.443 

0 

0.000 

1 

1  18.800 

1  28.630 

1  :«.459 

1  48.289 

1  58.119 

8    7.948 

2  17.778 

2  27.607 

1 

0.003 

2 

1  18.964 

1  28.794 

1  38.623 

1  48.453 

1  58.282 

2    8.112 

2  17.941 

2  27.771 

2 

0.005 

3 

1  19.128 

1  28.958 

1  38.787 

1  48.617 

1  58.446 

2    8.276 

2  18.105 

2  27.935 

3 

0.008 

4 

1  19.292 

1  29.121 

1  38,951 

1  48.780 

1  58.610 

2    8.440 

2  18.269 

2  28.099 

4 

0.011 

5 

1  19.456 

1  29.285 

1  39.115 

1  48.944 

1  58.774 

2    8.603 

2  18.433 

2  28.263 

5 

0.014 

6 

1  19.619 

1  29.449 

1  39.279 

1  49.108 

1  58.938 

2    8.767 

2  18.597 

2  28.426 

6 

0.016 

7 

1  19.783 

1  29.013 

1  39.442 

1  49.272 

1  59.101 

2    8.981 

2  18.761 

2  28.590 

7 

0.019 

8 

1  19.947 

1  29.777 

1  39.606 

1  49.4:J6 

1  59.265 

2    9.095 

2  18.924 

2  28.754 

8 

0.022 

9 

1  20.111 

1  29.940 

1  39.770 

1  49.600 

1  59.429 

2    9.259 

2  19.088 

2  28.918 

9 

0.025 

10 

1  20.275 

1  30.104 

1  39.934 

1  49.763 

1  59.693 

2    9.423 

2  19.252 

2  29.082 

10 

0.027 

11 

1  20.439 

1  30.268 

1  40.098 

1  49.927 

1  59.757 

2    9.586 

2  19.416 

2  29.245 

11 

0.030 

12 

1  20.602 

1  30.432 

1  40,261 

1  50.091 

1  59.921 

2    9.750 

2  19.580 

2  29.409 

12 

0.033 

13 

1  20.766 

1  30.596 

1  40.425 

1  50.255 

2 

0.084 

2    9.914 

2  19.744 

2  29.573 

13 

0.035 

14 

1  20.930 

1  30.760 

1  40.589 

1  50.419 

2 

0.248 

2  10.078 

2  19.907 

2  29.737 

14 

0.038 

15 

1  21.094 

1  30.923 

1  40.753 

1  50.583 

2 

0.412 

2  10.242 

2  20.071 

2  29.901 

15 

0.041 

16 

1  21.258 

1  31.087 

1  40.917 

1  50.746 

2 

0.,576 

2  10.405 

2  20.235 

2  30.065 

16 

0.044 

17 

1  21.422 

1  31.251 

1  41.081 

1  50.910 

2 

0.740 

2  10.569 

2  20.399 

2  30.228 

17 

0.046 

18 

1  21.585 

1  31.415 

1  41.244 

1  51.074 

2 

0.904 

2  10.733 

2  20.563 

2  30.392 

18 

0.049 

19 

1  21.749 

1  31.579 

1  41.408 

1  51.238 

2 

1.067 

2  10.897 

2  20.727 

2  30.556 

19 

0.052 

20 

1  21.913 

1  31.743 

1  41.572 

1  51.402 

2 

1.231 

2  11.061 

2  20.890 

2  30.720 

20 

0.055 

21 

1  22.077 

1  31.906 

1  41.736 

1  51.565 

2 

1.395 

2  11.225 

2  21.054 

2  30.884 

21 

0.957 

22 

1  22.241 

1  32.070 

1  41.900 

1  51.729 

2 

1.5.')9 

2  11.388 

2  21.218 

2  31.048 

22 

0.060 

.  23 

1  22.404 

1  :«.234 

1  42.064 

1  51.893 

2 

1.723 

2  11.552 

2  21.382 

2  31.211 

23 

0.063 

24 

1  22.568 

1  32.398 

1  42.227 

1  52.057 

2 

1.887 

2  11.716 

2  21.546 

2  31.375 

24 

0.066 

25 

1  22.7.32 

1  32.562 

1  42.391 

1  52.221 

2 

2.050 

2  U.880 

2  21.709 

2  31.539 

25 

0.068 

26 

1  22.896 

1  32.726 

1  42.555 

1  52.385 

2 

2.214 

2  12.044 

2  21.873 

2  31.703 

26 

0.071 

vn 

1  23.060 

1  32.889 

1  42.719 

1  52.548 

2 

2.378 

2  12.208 

2  22,037 

2  31.867 

27 

0.074 

28 

1  23.224 

1  33.053 

1  42.883 

1  52.712 

2 

2.542 

2  12.371 

2  22.201 

2  32.031 

28 

0.076 

29 

1  23.387 

1  33.217 

1  43.047 

1  52.876 

2 

2.706 

2  12.535 

2  22.865 

2  32.194 

29 

0.079 

30 

1  23.551 

1  33.381 

1  43.210 

1  53.040 

2 

2.869 

2  12.699 

2  22.529 

2  32.358 

30 

0.082 

31 

1  23.715 

1  33.545 

1  43.:^4 

1  53.204 

2 

3.033 

2  12.863 

2  22.692 

2  32.522 

31 

0.085 

32 

1  23.879 

1  3:5.708 

1  43.538 

1  53.368 

2 

3.197 

2  13.027 

2  22.856 

2  32.686 

32 

0.087 

33 

1  24.043 

1  33.872 

1  43.702 

1  53.531 

2 

3.361 

2  13.191 

2  23.020 

2  32.850 

33 

0.090 

34 

1  24.207 

1  34.036 

1  43.866 

1  53.695 

2 

3.525 

2  13.354 

2  23.184 

2  33.013 

34 

0.093 

35 

1  24.370 

1  34.200 

1  44.029 

1  53.859 

2 

3.689 

2  13.518 

2  23.348 

2  33.177 

35 

0.096 

36 

1  24.5:34 

1  34.364 

1  44.193 

1  54.023 

2 

3.852 

2  13.682 

2  23.512 

2  33.341 

36 

0.098 

37 

1  24.698 

1  34.528 

1  44.357 

1  54.187 

2 

4.016 

2  13.846 

2  23.675 

2  33.505 

37 

0.101 

38 

1  24.862 

1  34.691 

1  44.,521 

1  54.a51 

2 

4.180 

2  14.010 

2  23.839 

2  33.669 

38 

0.104 

39 

1  25.026 

1  34.855 

1  44.685 

1  54.514 

2 

4.344 

2  14.173 

2  24.003 

2  33.833 

39 

0.106 

40 

1  25.190 

1  35.019 

1  44.849 

1  54.678 

2 

4.508 

2  14.337 

2  24.167 

2  33.996 

40 

0.109 

41 

1  25.353 

1  35.183 

1  45.012 

1  54.842 

2 

4.672 

2  14.501 

2  24.3,-31 

2  34.160 

41 

0.112 

42 

1  25.517 

1  :J5.347 

1  45.176 

1  55.006 

2 

4.835 

2  14.665 

2  24.495 

2  34.324 

42 

0.115 

43 

1  25.681 

1  35.511 

1  45.340 

1  55.170 

2 

4.999 

2  14.829 

2  24.658 

2  34.488 

43 

0.117 

44 

1  25.845 

1  35.074 

1  45.504 

1  55.333 

2 

5.163 

2  14.993 

2  24.8-22 

2  34.652 

44 

0.120 

45 

1  26.009 

1  35.838 

1  45.668 

1  55.497 

2 

5.327 

2  15.156 

2  24.986 

2  34.816 

45 

0.123 

46 

1  26.172 

1  36.002 

1  45.832 

1  55.661 

2 

5.491 

2  15.320 

2  25.150 

2  34.979 

46 

0.126 

47 

1  26.336 

1  36.166 

1  45.995 

1  55.825 

2 

5.655 

2  15.484 

2  25.314 

2  35.143 

47 

0.128 

48 

1  26.500 

1  36.330 

1  46.159 

1  55.989 

2 

5.818 

2  15.648 

2  25.477 

2  35.307 

48 

0.131 

49 

1  26.664 

1  36.493 

1  46.323 

1  56.153 

2 

5.982 

2  15.812 

2  25.641 

2  35.471 

49 

0.134 

50 

1  26.828 

1  36.657 

1  46.487 

1  56.316 

2 

6.146 

2  15.976 

2  25.805 

2  35.635 

50 

0.137 

51 

1  26.992 

1  36.821 

1  46.^51 

1  56.480 

2 

6.310 

2  16.139 

2  25.969 

2  35.798 

51 

0.139 

52 

1  27.155 

1  36.985 

1  46.815 

1  56.644 

2 

6.474 

2  16.303 

2  26.133 

2  35.962 

52 

0.142 

53 

1  27.319 

1  37.149 

1  46.978 

1  56.808 

2 

6.637 

2  16.467 

2  26.297 

2  36.126 

53 

0.145 

54 

1  27.483 

1  37.313 

1  47.142 

1  56.972 

2 

6.801 

2  16.631 

2  26.460 

2  36.290 

54 

0.147 

55 

1  27.647 

1  37.476 

1  47.306 

1  57.136 

2 

6.965 

2  16.795 

2  26.624 

2  36.454 

55 

0.150 

56 

1  27,811 

1  37.G40 

1  47.470 

1  57.299 

2 

7.129 

2  16.959 

2  26.788 

2  36.618 

56 

0.153 

57 

1  27.975 

1  \MMA 

1  47.6:M 

1  57.463     2 

7.293 

2  17.122 

2  26.952 

2  36.781 

57 

0.156 

58 

1  28.138 

1  37.968 

1  47.797 

1  57.627 

2 

7.457 

2  17.286 

2  27.116 

2  36.945 

58 

0.158 

59 

1  28.302 

1  38.132 

1  47.961 

1  57.791 

2 

7.620 

2  17.450 

2  27.280 

2  37.109 

59 

0.161 

Side- 
real. 

8^- 

9h. 

10^- 

llh. 

12^ 

13^ 

14b. 

15^- 

For 
Seconda. 
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TABLE  IL— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side. 


0 
1 
2 
•3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
i  26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 

38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
C2 
53 

54 

55 
56 
57 

58 
59 


Side- 
'  reaL 


le* 


m  8 
2  37.273 
2  37.437 
2  37.601 
2  37.764 
2  37.928 

2  38.092 
2  38.256 
2  38.420 
2  38.584 
2  38.747 

2  38.911 
2  39.075 
2  39.239 
2  39.403 
2  39.566 

2  39.730 
2  39.694 
2  40.058 
2  40.222 
2  40.386 

2  40.549 
2  40.713 
2  40.877 
2  41.041 
2  41.205 

2  4L369 
2  41.532 
2  41.696 
2  41.860 
2  42.024 


42.188 
42.352 
42.515 
42.679 
42.843 


2  43.007 
2  43.171 
2  43.334 
2  43.498 
2  43.662 

2  43.826 
2  43.990 
2  44.154 
2  44.317 
2  44.481 

2  44.645 
2  44.809 
2  44.973 
2  45.137 
2  45.300 

2  45.464 
2  45.6J8 
2  45.792 
2  45.956 
2  46.120 


2  46.283 
2  46.447 
2  46.611 
2  46.775 
2  46.939 


16^ 


17^ 


m  8 
2  47.102 
2  47.266 
2  47.430 
2  47.594 
2  47.758 

2  47.922 
2  48.085 
2  48.249 
2  48.413 

2  48.577 

2  48.741 
2  48.905 
2  49.068 
2  49.232 
2  49.396 

2  49.560 
2  49.724 
2  49.888 
2  50.051 
2  50.215 

2  50.379 
2  50.543 
2  50.707 
2  60.870 
2  51.034 

2  51.198 
2  51.362 
2  51.526 
2  51.690 
2  51.853 

2  52.017 
2  52.181 
2  52.345 
2  52.509 
2  52.673 

2  52.836 
2  53.000 
2  5.%164 
2  53.328 
2  53.492 

2  53.656 
2  53.819 
2  53.983 
2  54.147 
2  54.311 

2  54.475 
2  54.638 
2  54.802 
2  54.966 
2  55.130 

2  55.294 
2  .5.5.458 
2  55.621 
2  a5.785 
2  55.949 

2  56.113 
2  56.277 
2  56.441 
2  56.604 
2  56.768 


18^ 


17* 


m  8 
2  56.932 
2  57.096 
2  57.260 
2  57.424 
2  57.587 

2  57.751 
2  57.915 
2  58.079 
2  58.243 
2  58.406 

2  58.570 
2  58.734 
2  58.898 
2  59.062 
2  59.226 

2' 59.389 
2  59.553 
2  59.717 

2  59.881 

3  0.045 


0.209 
0.372 
0.536 
0.700 
0.864 


3  1.028 

3  1.192 

3  1.355 

3  1.519 

3  1.683 

3  1.847 

3  2.011 

3  2.174 

3  2.338 

3  2.502 


2.666 
2.8:.^0 
2.994 
3.157 
3.321 

3.485 
3.649 
3.813 
3.977 
4.140 


3  4.304 

3  4.468 

3  4.632 

3  4.796 

3  4.960 


5.123 
5.287 
5.451 
5.615 
5.779 


3  5.942 

3  6.106 

3  6.270 

3  6.434 

3  6.598 


18^ 


19^ 


6.762 
6.925 
7.089 
7.253 
7.417 


3  7.581 

3  7.745 

3  7.908 

3  8.072 

3  8.236 


3  8.400 

3  8.564 

3  8.728 

3  8.891 

3  9.055 

3  9.219 

3  9.383 

3  9.547 

3  9.710 

3  9.874 

3  10.038 
3  10.202 
3  10.366 
3  10.530 
3  10.693 


10.857 
11.021 
ll.ia5 
11.349 
11.513 


3  11.676 
3  11.840 
3  12.004 
3  12.168 
3  12.332 

3  12.496 
3  12.6o9. 
3  12.823 
3  12.987 
3  13.151 

3  13.315 
3  13.478 
3  13.642 
3  13.806 
3  13.970 

3  14.134 
3  14.298 
3  14.461 
3  14.625 
3  14.789 


14.953 
15.117 
15.281 
15.444 
15.608 

15.772 
15.936 
16.100 
16.264 
16.427 


19^ 


20^- 


16.591 
16.755 
16.919 
17.083 
17.246 


3  17.410 

3  17.574 

3  17.738 

3  17.902 

3  18.066 

3  18.229 

3  18.393 

3  18.557 

3  18.721 

3  18.885 


19.049 
19.212 
19.376 
19.540 
19.704 


3  19.868 
3  20.032 
3  20.195 
3  20.359 
3  20.523 

3  20.687 
3  20.851 
3  21.014 
3  21.178 
3  21.342 

3  21.506 
3  21.670 
3  21.834 
3  21.997 
3  22.161 

3  22.325 
3  22.489 
3  22.653 
3  22.817 
3  22.980 

3  23.144 
3  23.308 
3  23.472 
3  23.636 
3  23.800 


23.963 
24.127 
24.291 
24.455 
24.619 


3  24.782 
3  24.946 
3  2.5.110 
3  25.274 
3  25.438 

3  25.602 
3  25.765 
3  25.929 
3  26.093 
3  26.257 


20^- 


21' 


3  26.421 
3  26.585 
3  26.748 
3  26.912 
3  27.076 

3  27.240 
3  27.404 
3  27.568 
3  27.731 
3  27.895 

3  28.059 
3  28.223 
3  28.387 
3  28.550 
3  28.714 

3  28.878 
3  29.042 
3  29.206 
3  29.370 
3  29.533 

3  29.697 

3  29.861 

3  30.025 

30.189 

30.353 


30.516 

30.680 

3  30.844 

3  31.008 

3  31.172 

3  31.336 
3  31.499 
3  31.663 
3  31.827 
3  31.991 


32.155 
32.318 
32.482 
32.646 
32.810 


32.974 

33.138 

3  33.301 

3  33.465 

3  33.629 

3  33.793 
3  33.957 
3  34.121 
3  34.2S4 
3  34.418 

3  34.612 
3  34.776 
3  34.940 
35.104 
35.267 


35.431 
35.595 
35.759 
35.923 
36.086 


21* 


22^ 


36.250 
36.414 
36.578 
36.742 
36.906 


3  37.069 
3  37.233 
3  37.397 
3  37.561 
3  37.725 

3  37.889 
3  38.052 
3  38.216 
3  38.380 
3  3a544 


38.708 
33.871 
39.035 
39.199 
39.363 


3  39.527 
3  39.691 
3  39.854 
3  40.018 
3  40.182 

3  40.346 
3  40.510 
3  40.674 
3  40.837 
3  41.001 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  42.803 
3  42.967 
3  43.131 
3  43.295 
3  43.459 


41.165 
41.329 
41.493 
41.657 
41.820 

41.9i=»4 
42.148 
42.312 
42.476 
42.639 


43.622 
43.786 
43.950 
44.114 
44.278 


3  44.442 
3  44.605 
3  44.769 
3  44.933 
3  45.097 

3  45.261 
3  45.425 
3  45.588 
3  45.752 
8  45.916 


22^^- 


23**- 


m  8 
3  46.080 
3  46.244 
3  46.407 
3  46.571 
3  46.735 


46.899 

47.063 

47.227 

47.39^ 

47.554 


3  47.718 
3  47.882 
3  48.046 
3  48.210 
3  48.373 

3  48.537 
3  48.701 
3  48.865 
3  49.029 
3  49.193 

3  49.356 
3  49.520 
3  49.684 
3  49.848 
3  50.012 

3  50.175 
3  50.339 
3  50.503 
3  50.667 
3  50.831 

3  50.995 
3  CL158 
3  51.322 
3  51.486 
3  51.650 

3  51.814 
3  51.978 
3  52.141 
3  52.305 
3  52.469 

3  52.633 
3  52.797 
3  52.961 
3  53.124 
3  5a288 

3  53.452 
3  53.616 
3  53.780 
3  53.943 
3  54.107 

3  54.271 
3  54.435 
3  54.599 
3  54.763 
3  54.926 

3  55.090 
3  55.254 
3  55.418 
3  55.582 
3  55.746 


23^^ 


For 
Seconds. 


8 

0 

1 

2 
3 
4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 

54 

56 
56 
57 
68 
59 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.035 
0.038 

0.041 
0.044 
0.046 
0.049 
0,052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.076 
0.079 

0.082 
0.065 
0.087 
0.090 
0.093 

0.096 
0.098 
0.101 
0.104 
0.106 

0.109 
0.112 
0.115 
0.117 
0.120 

0.123 
0.126 
0.128 
0.131 
0.134 

0.137 
0.139 
0.142 
0.145 
0.147 

0.150 
0.153 
0.156 
0.158 
0.161 


Pot 


EPH  87—33—12 


TABLE  III.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Sulftr. 


m 
0 

1 
2 
3 

4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 

27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 

38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


Mean 
SoUr. 


Qh. 


0.000 
0.164 
0.329 
0.493 
0.657 

0.821 
0.986 
1.150 
1.314 

1.478 

1.643 
1.807 
1.971 
2,136 
2.300 

2.464 
2.628 
2.793 
2.957 
3.121 

3.2a5 
3.4C0 
3.614 
3.778 
3.943 

4.107 
4.271 
4.435 
4.600 
4.764 

4.928 
5.093 
5.257 
5.421 
5.585 

5.750 
5.914 
6.078 
6.242 
6.407 

6.571 
6.735 
6.900 
7.064 
7.228 

7.392 
7.557 
7.721 

7.885 
8.049 

8.214 

8.378 
8.542 
8.707 
8.871 

9.035 
9.199 
9.364 
9.528 
9.692 


9.856 
10.021 
10.185 
10.349 
10.514 


0^ 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0  18.892 

0  19.056 

0  19.220 

0  19.384 

0  19.549 


13.963 
14.128 
14.i:92 
14.456 
14.6;i0 

14.785 
14.949 
15.113 
15.278 
15.442 

15.606 
15.770 
15.935 
16.099 
16.263 

16.427 
16.592 
16.756 
16.920 
17.0rt5 

17.249 
17.413 
17.577 
17.742 

17.906 

18.070 
18.234 
18.399 
18.563 
18.727 


■2*^ 


0  10.678 

0  10.842 

0  11.006 

0  11.171 

0  11.335 

0  11.499 

0  11.663 

0  11.828  I 

0  11.992 

0  12.156 

0  12.321 

0  12.485 

0  12.649 

0  12.813 

0  12.978 

0  13.142 

0  13.306 

0  13.471 

0  13.635 

0  13.799 


m     8  m     8 

0  19.713     0  29.569 
0  19.877  1  0  29.734  I 
0  20.041     0  29.898  i 
0  20.206  I  0  30.062 
0  20.370  i  0  30.227 


0  20.534 
0  20.699 
0  20.863 
0  21.027 
0  21.191 

0  21.356 
0  21.520 
0  21.684 
0  21.849 
0  22.013 

0  22.177 
0  22.341 
0  22.C06 
0  22.670 
0  22.834 

0  22.998 
0  23.163 
0  23.327 
0  23.491 
0  23.656 

0  23.820 
0  23.984 
0  24.148 
0  24.313 
0  24.477 

0  24.641 
0  24.805 
0  24.970 
0  25.134 
0  25.298 

0  25.463 
0  2,S.627 
0  25.791 
0  25.955 
0  26.120 


26.284 
26.448 
26  612 
26.777 
26.941 


0  27.105 
0  27.270 
0  27.434 
0  27X98 
0  27.762 

0  27.927 
0  28.091 
0  28.255 
0  28.420 
0  28.584 

0  28.748 
0  28.912 
0  29.077 
0  29.241 
0  29.405 


0  30.391 
0  30.555 
0  30.719 
0  30.884 
0  31.046 

0  31.212 
0  31.376 
0  31.541 
0  31.705 
0  31.869 

0  32.034 
0  32.198 
0  32.362 
0  32.526 
0  32.691 


2lL 


32.855 
33.019 
33.183 
33.348 
33.512 


0  33.676 
0  33.841 
0  34.005 
0  34.169 
0  34.333 

0  34.498 
0  34.662 
0  34.826 
0  34.990 
0  35.155 

0  35.319 
0  35.483 
0  35.648 
0  35.812 
0  35.976 

0  36.140 
0  36.305 
0  36.469 
0  36.633 
0  36.798 

0  36.962 
0  37.126 
0  37.290 
0  37.455 
0  37.619 


37.783 
37.947 
38.112 
38.276 
38.440 


0  38.605 
0  38.769 
0  38.933 
0  39.097 
0  39.262 


3^ 


39.426 
39.590 
39.754 
39.919 
40.083 


0  40.247 
0  40.412 
0  40.576 
0  40,740 
0  40.904 

0  41.069 
0  41.233 
0  41.397 
0  41.561 
0  41.726 

0  41.890 
0  42.0,54 
0  42.219 
0  42.383 
0  42.547 


0  42.711 
0  42.876 
0  43.040 
0  43.204 
0  43.368 

0  43.533 
0  43.697 
0  43.861 
0  44.026 
0  44.190 

0  44.354 
0  44.518 
0  44.683 
0  44.847 
0  45.011 


45.176 
45.340 
45.r04 
45.668 
45.833 


0  45.997 
0  46.161 
0  46.325 
0  46.490 
0  46.654 

0  46.818 
0  46.983 
0  47.147 
0  47.311 
0  47.475 


47.640 
47.804 
47.968 
48.132 
48.297 


0  48.461 
0  48.625 
0  48.790 
0  48.954 
0  49.118 


49.282 
49.447 
49.611 
49.775 
49.939 


0  50.104 
0  50.268 
0  50.432 
0  50.597 
a  50.761 

0  50.925 
0  51.0H9 
0  51.254 
0  51.418 
0  51.582 

0  51.746 
0  51.911 
0  52.075 
0  52.239 
0  52.404 

0  52.568 
0  52.732 
0  52.896 
0  53.061 
0  53.225 

0  53.389 
0  53.554 
0  53.718 
0  53.882 
0  54.046 

0  54.211 
0  54.375 
0  54.539 
0  54.703 

0  54.868 

0  55.032 
0  55.196 
0  65.361 
0  55.525 
0  55.689 

0  55.853 
0  56.018 
0  56.1H2 
0  56.346 
0  56.510 

0  56.675 
0  56.839 
0  57.003 
0  57.168 
0  57.332 

0  57.496 
0  57,660 
0  57.825 
0  57.989 
0  58.153 


0  58.317 
0  58.482 
0  58.646 
0  58.810 
0  58.975 


5^ 


0  C9.139 

0  59.303 

0  59.467 

0  59.6:J2 

0  59.796 

0  59.960 

1  0.124 
1  0.289 
1  0.453 
1  0.617 

1  0.782 

1  0.946 

1  1.110 

1  1.274 

1  1.439 

1  1.603 

1  1.767 

1  1.932 

1  2.096 

1  2.260 

1  2.424 

1  2.5b9 

1  2.753 

1  2.917 

1  3.081 

1  3.246 

1  3.410 

1  3.574 

1  3.739 

1  3.903 

1  4.067 
1  4.231 
4.:^ 
4.560 
4.724 


1 
1 

1 

1  4.888 
1  5.053 
5.217 
5.381 
5.546 


1 
1 
1 

1  5.710 

1  5.874 

1  6.038 

1  6.203 

1  6.367 

1  6.531 


6.695 
6.860 
1  7.024 
1    7.188 


7.353 

7.517 
7.681 
7.845 
8.010 


1     8.174 
1    8.338 


8..';02 
8.067 
8.831 


8.995 
9.1G0 
9.324 

9.48.^ 
9.652 

9.817 

9.9H1 

10.145 

10.310 

10.474 

10.(33^ 
10.H02 
10.9t>7 
11.131 
11.295 

11.459 
11.624 
11.788 
11.952 
12.117 

1  12.281 
1  12.445 
1  12.009 
1  12.774 
1  12.938 

1  13.102 


1 
1 

1 

1 

1 
1 
1 
1 
1 

1  14.745 
1  14.909 
1  15.073 
1  15.238 
1  15.402 


13.266 
13.431 
13.595 
13.759 

13.924 
14.088 
14.2r>2 
14.416 
14.5H1 


15.5(56 
15.731 
15.H95 
16.059 


1  16.223 

1  16.388 
1  16.552 
1  16.716 
1  16.881 
1  17.045 


17.209 
17.373 
17.538 
17.702 
17.866 


1  18.030 
1  18.195 


18.359 
18,523 

18.688 


For 
Seconds. 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.082 
0.0H5 
0.08H 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0  115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.i:57 
0.140 
0.142 
0.145 
0.148 

0.151 
0.153 
0,156 
0.159 
0.162 


For 
Seconds. 


EPH  87—33—13 


TABLE  III.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Solar. 


U 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 

56 
57 

58 
59 


{'Mean 
Solar. 


gh. 


m      8 

1  18.8-^2 
1  19.U1G 
1  19.1H0 
1  19.345 
1  19.509 

1  19.673 

1  19.8;?7 

1  20.002 

1  20.166 

1  20.330 

1  20.495 

1  20.659 

1  20.823 

1  20.987 

1  21.152 


21.316 
21.480 
21.644 
21.809 
21.973 


1  22.137 
1  22.302 
1  22.466 
1  22.630 
1  22.794 


22.959 
23.123 
23.287 
23.451 
23.616 


1  23.780 
1  23.944 
1  24.109 
1  24.273 
1  24.437 


24.601 
24.766 
24.930 
25.094 
25.259 


1  25.423 
1  25.587 
1  25.751 
1  25.916 
1  26.080 

1  26.244 
1  26.408 
1  26.573 
1  26.737 
1  26.901 

1  27.066 
1  27.230 
1  27.394 
1  27.558 
1  27.723 

1  27.887 

1  2H.o:»i 

1  28.*il5 
1  28.:i80 
1  2S.54J^ 

8»>- 


1  2^.70d 
1  *^h.873 
1  2i).(r37 
1  :i9.*J01 
1  29.365 


29.r)30 
29.694 
29.H.'>rt 
:W.022 
30.1W7 


1  30.351 
1  30.515 
1  30.(>80 
1  30.rt44 
1  31.008 

1  31.172 
1  31.337 
1  31.501 
1  31.665 
1  31.829 


31.994 
32.158 
32.322 
32.487 
32.()51 


1  32.815 
1  32.979 
1  3.^.144 
1  33.308 
1  33.472 

1  33.637 
1  33.801 
1  33.965 
1  34,129 
1  34.294 


34.458 
34.622 
34.786 
34.951 
35.115 


1  35.279 
1  35.444 
1  35.608 
1  35.772 
1  35.936 

1  36.101 
1  36.265 
1  36.429 
1  36.593 
1  36.758 


36.922 
87.0.^6 
37.251 
37.415 
37..5;9 


1  37.743 
1  37.1)08 
1  3r».072 
1  3H.236 
1  38.400 


ib. 


10**- 


1  38.565 
1  -38.729 
1  38.893 
1  39.058 
1  39.222 

1  39.386 
1  39.550 
1  39.715 
1  39.879 
1  40.043 

1  40.207 
1  40.372 
1  40.536 
1  40.700 
1  40.865 

1  41.029 
1  41.193 
1  41.357 
I  41.522 
1  41.686 

1  41.850 
1  42.015 
1  42.179 
1  42.343 
1  42.507 

1  42.672 
1  42.a36 
1  43.000 
1  43.164 
1  43.329 

1  43.493 
1  43.657 
1  43.822 
1  43.986 
1  44.150 

1  44.314 
1  44.479 
1  44.643 
1  44.807 
1  44.971 

1  45.136 
1  45.300 
1  45.464 
1  45.629 
1  45.793 

1  45.9.57 
1  46.121 
1  46.286 
1  46.450 
1  46.614 

1  46.778 
1  40.943 
1  47.107 
1  47.271 
1  47.436 

1  47Am 
1  47.7(^4 
1  47.928 
1  48,093 
1  48.257 


IP 


12"^ 


13^ 


14h 


15^ 


10^ 


,b. 


1  4H.421 

1  48.5«5 
1  48.750 
1  48.914 
1  49.078 

1  49.243 
1  49.407 
1  49.571 
1  49.735 
1  49.900 

1  50.064 
1  50.228 
1  50.393 
1  50.557 
1  50.721 

1  50.885 

1  5i.or.o 

1  51.214 
1  51.:i78 
1  51.542 

1  51.707 
1  51.871 
1  52.035 
1  52.200 
1  52.364 

1  52.528 
1  52.692 
1  52.857 
1  53.021 
1  53.185 

1  53.349 
1  53.514 
1  53.678 
1  53.842 
1  54.007 

1  54.171 
1  54.335 
1  54.499 
1  54.664 
1  54.828 


1  54.992 
1  55.156 
1  55.321 
1  55.485 
1  55.649 

1  55.814 
1  55.978 
1  56.142 
1  56.306 
1  56.471 

1  56.635 
1  56.799 


56.964 
57.128 
57.292 

57.4.56 
57.621 
57.785 
57.949 
58.113 


11^ 


1  .58.278 
1  58.442 
1  58.606 
1  58.771 
1  58.935 

1  59.099 
1  59.263 
1  59.428 
1  59.592 
1  59.756 

1  59.920 

2  0.085 
2  0.249 
2  0.413 
2  0.578 

2  0.742 
2  0.906 
1.070 
1.235 
1.399 


1.563 
1.727 

1.892 
2.056 
2.220 

2.385 
2.549 
2.713 
2.877 


2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2    3.042 

2  3.206 

2  3.370 

2  3.534 

2  3.699 

2  3.863 

2  4.027 

2  4.192 

2  4.356 

2  4.520 

2  4.684 

2  4.849 

2  5.013 

2  5.177 

2  5.342 

2  5.506 


2  5.070 

2  5.834 

2  5.999 

2  6.163 

2  6.327 

2  6.491 

2  6.656 

2  6.820 


6.984 
7.149 


2  7.313 

2  7.477 

2  7.041 

2  7.H06 

2  7.970 


12^^ 


8.134 

8.298 
8.463 
8.627 
8.791 


8.956 
9.120 
9.284 
9.448 
9.613 

9.777 
9.941 
2  10.105 
2  10.270 
2  10.434 

2  10.598 
2  10.763 
2  10.927 
2  11.091 
2  11.255 

2  11.420 

2  11.584 

2  11.748 

2  11.912 

2  12.077 

2  12.241 

2  12.405 

2  12.570 

2  12.734 

2  12.898 

2  13.062 
2  13.227 
2  13.391 
2  13.555 
2  13.720 

2  13.884 
2  14.048 
2  14.212 
2  14.:}77 
2  14.541 

2  14.705 
2  14.869 
2  15.034 
2  15.198 
2  15.362 

2  15.527 
2  15.691 
2  15.855 
2  16.019 
2  16.184 

2  16.348 
2  16.512 
2  16.676 
2  16.841 
2  17.005 

2  17.169 

2  17.334 

2  17.498 

2  17.662 

2  17.8-26 


17.991 
18.1.55 
18.319 
18.483 
18.648 

18.812 
18.976 
19.141 
19.305 
19.469 

19.633 
19.798 
19.962 
20.126 
20.290 

2  20.455 
2  20.619 
2  20.783 
2  20.948 
2  21.112 


13 


h. 


21.276 
21.440 
21.605 
21.769 
21.933 

22.098 
22.262 
22.426 
22.590 
2  22.755 

2  22.919 
2  23.083 
2  23.247 
2  23.412 
2  23.576 

2  23.740 
2  23.905 
2  24.069 
2  24.233 
2  24.397 

2  24.562 
2  24.726 
2  24.890 
2  25.054 
2  25.219 

2  25.383 
2  25.547 
2  25.712 
2  25.876 
2  26.040 

2  26.204 
2  26.369 
2  26.533 
2  26.697 
2  26.861 

2  27.026 
2  27.190 
2  27.:r>4 
2  27.519 
2  27.683 


14^ 


h. 


2  27.847 
2  28.011 
2  28.176 
2  28.340 
2  28.504 

2  28.668 
2  28.833 
2  28.997 
2  29.161 
2  29.326 

2  29.490 
2  29.654 
2  29.818 
2  29.983 
2  30.147 

2  30:311 
2  30.476 
2  30.640 
2  30.804 
2  30.968 

2  31.133 

2  31.297 

2  31.461 

2  31.625 

2  31.790 

2  31.954 
2  32.118 
2  32.283 
2  32.447 
2  32.611 

2  32.775 
2  32.940 
2  33.104 
2  33.268 
2  33.432 

2  33.597 
2  33.761 
2  33.925 
2  34.090 
2  34.254 

2  34.418 
2  34.582 
2  34.747 
2  34.911 
2  35.075 

2  35.239 
2  35.404 
2  35.568 
2  35.738 
2  35.897 

2  36.061 
2  36.225 
2  36.389 
2  36..554 
2  36.718 

2  36.882 
2  37.047 
2  37.211 
2  37.375 
2  37.539 


15^ 


For 
Seconds. 


8 

0 

1 

2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 

56 
57 
58 
59 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.062 
0.085 
0.088 
0.090 
0,093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.153 
0.156 
0.159 
0.162 


For 
Seconds. 


BPH  87—33—14 


TABLE  III— MEAN  SOLAR  INTO  SIDEKEAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Solar. 


U 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
2(5 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


Mean 
Solar 


16^ 


2  37.704 
2  37.868 
2  38.0^ 
2  3ai96 
2  38.361 

2  38.525 
2  38.689 
2  38.8i>4 
2  39.018 
2  39.182 

2  39.346 
2-39.511 
2  39.675 
2  39.839 
2  40.003 

2  40.168 
2  40.332 
2  40.496 
2  40.661 
2  40.825 

2  40.989 
2  41.153 
2  41.318 
2  41.482 
2  41.646 

2  41.810 
2  41.975 
2  42.139 
2  42.:«)3 
2  42.468 

2  42.632 
2  42.796 
2  42.960 
2  43.125 
2  43.289 

2  43.453 
2  43.617 
2  43.782 
2  43.946 
2  44ai0 

2  44.275 
2  44.439 
2  44.603 
2  44.767 
2  44.932 

2  45.096 
2  45.260 
2  45.425 
2  45.C89 
2  45.753 

2  45.917 
2  46.082 
2  46.246 
2  46.410 
2  46.574 

2  46.739 
2  46.903 
2  47.0C7 
2  47.232 
2  47.396 


17^ 


r 


m  A 
2  47.560 
2  47.724 
2  47.889 
2  48.003 
2  48.217 

2  48.381 
2  48.546 
2  48.710 
2  48.874 

2  4y.o;» 

2  49.203 
2  49.367 
2  49.5:{1 
2  49.696 
2  49.860 

2  50.024 
2  5».188 
2  50.3r>3 
2  50.517 
2  50.681 

2  50.846 
2  51.010 
2  51.174 
2  51.338 
2  51.503 

2  51.667 
2  51.831 
2  51.995 
2  52.160 
2  52.324 

2  52.488 
2  52.653 
2  52.817 
2  52.981 
2  53.145 

2  53.310 
2  53.474 
2  53.638 
2  53.803 
2  53.967 

2  54.131 
2  54.295 
2  54.460 
2  54.624 
2  54.788 

2  54.952 
2  55.117 
2  55.281 
2  55.445 
2  55.610 

2  55.774 
2  55.938 
2  56.102 
2  56.267 
2  56.431 

2  56.595 
2  56.7.%9 
2  56.924 
2  57.088 
2  57.252 


18^ 


19^ 


2  57.417 
2  57.581 
2  57.745 
2  57.909 
2  58.074 

2  58.238 
2  58.402 
2  r)8.566 
2  58.731 

2  58.895 

2  59.059 
2  59.224 
2  59.388 
2  59.552 
2  59.716 

2  59.881 

3  0.045 
3  0.209 
3  0.373 
3  0.538 


0.702 
0.866 
1.031 
1.195 
1.359 

1.523 
1.688 
1.852 
2.016 
2.181 

3  2.345 

3  2.509 

3  2.673 

3  2.838 

3  3.002 


3.166 

3.3;;o 

3.495 
3.659 
3.823 


3  3.988 

3  4,152 

3  4.316 

3  4.480 

3  4.645 


4.809 
4.973 
5.137 

5.:^2 


3    5.466 


5.630 
5.795 
5.959 
6.123 

6.287 


16^ 


17b 


3  6.452 

3  6.616 

3  6.780 

3  6.944 

3  7.109 


18^ 


7.273 

7.4,J7 
7.C02 
7.766 
7.930 

8.094 
8.259 
8.423 
8.587 
8.751 

8.916 
9.080 
9.244 
9.409 
9.573 

9.737 

9.901 

10.006 

10.230 

10.394 

10.559 
10.723 
10.887 
11.051 
11.216 

11.380 
11.544 
11.708 
11.873 
12.037 

12.201 
12.366 
12.530 
12.694 
12.858 

13.023 
13.187 
13.351 
13.515 
13.680 

13.844 
14.008 
14.173 
14.337 
3  14.501 

3  14.665 
3  14.830 
3  14.994 
3  15.158 
3  15.322 


15.487 
15.651 
15.815 
15.980 
16.144 

16.308 
16.472 
16.637 
16.801 
16.965 


19^ 


20^ 


17.129 
17.294 
17.458 
17.622 
17.787 


3  17.951 
3  18.115 
3  1H.279 
3  18.444 
3  18.608 

3  18.772 
3  18.937 
3  19.101 
3  19.265 
3  19.429 

3  19.594 
3  19.758 
3  19.922 
3  20.086 
3  20.251 

3  20.415 
3  20.579 
3  20.744 
3  20.908 
3  21.072 

3  21.236 
3  21.401 
3  21.565 
3  21.729 
3  21.893 

3  22.058 
3  22.222 
3  22.386 
3  22.551 
3  22.715 

3  22.879 
3  23.043 
3  23.208 
3  23.372 
3  23.536 

3  23.700 
3  23.H65 
3  24.029 
3  24.193 
3  24.358 

3  24.522 
3  24.686 
3  24.850 
3  25.015 
3  25.179 

3  25.343 
3  25.508 
3  25.672 
3  25.836 
3  26.000 


26.165 
26.:«9 
26.493 
26.657 


3  26.822 


20*^- 


21' 


m   8 
3  26.986 

3  27.iro 

3  27.315 
3  27.479 
3  27.643 

3  27.807 
3  27.972 
3  28.136 
3  28.300 
3  28.464 

3  28.629 
3  28.793 
3  28.957 
3  29.122 
3  29.286 

3  29.450 
3  29.614 
3  29.779 
3  29.943 
3  30.107 

3  30.271 
3  30.436 
3  30.600 
3  30.764 
3  30.929 

3  31.093 
3  31.257 
3  31.421 
3  31.586 
3  31.750 

3  31.914 
3  32.078 
3  32.243 
3  32.407 
3  32.571 

3  32.736 
3  32.900 
3  33.064 
3  33.228 
3  33.393 

3  33.557 
3  33.721 
3  33.886 
3  34.050 
3  34.214 

3  34.378 
3  34.543 
3  34.707 
3  34.871 
3  35.035 

3  35.200 
3  35.364 
35.528 
35.693 
35.857 


36.021 

36.185 

3  B6.350 

3  36.514 

3  36.678 


21' 


.22^ 


23^- 


4().G99 

47.027 
47.192 
47.:i56 

47.520 
47.6K> 
47.849 
48.013 

48.177 

3  48.342 
3  48..^,06 
3  48.670 
3  4H.V34 
3  48.999 


3  36.842 
3  37.007 
3  37.171 
3  37.335 
3  37.500 

3  37.664 
3  37.828 
3  37.992 
3  38.157 
3  38.321 

3  38.485 
3  38.649 
3  :«.814 
3  38.978 
3  39.142 

3  39.:W7 
3  39.471 
3  39.6:« 
3  39.799 
3  39.964 

3  40.128 
3  40.292 
3  40.456 
3  40.621 
3  40.7a5 

3  40.949 
3  41.114 
3  41.278 
3  41.442 
3  41.606 

3  41.771 
3  41.935 
3  42.099 
3  42.264 
3  42.428 

3  42.592 
3  42.756 
3  42.921 
3  43.085 
3  43.249 

3  43.413 
3  43.578 
3  43.742 
3  43.906 
3  44.071 

3  44.235 
3  44.399 
3  44.563 
3  44.728 
3  44.892 

3  45.056 
3  45.220 
3  45.385 
3  45.549 
3  45.713 

3  45.878  I  3  55.734 
3  46.042  3  55.898 
3  46.206  '  3  5(>.0l>3 
3  46.370  j  3  56.227 
3  46.535     3  56.391 


49.163 
49.327 
49.492 
49.1550 
49.820 

49.984 
50.149 
50.313 
50.477 
50.642 

50.806 
50.970 
51.134 
51.299 
51.463 

3  51.627 
3  51.791 
3  51.956 
3  52.120 
3  52.284 


52.449 
52.613 
52.777 
52.941 
53.106 


3  53.270 
3  5:^4.34 
3  53.598 
3  53.763 
3  53.927 

3  54.091 
3  54.256 
3  54.420 
3  54.584 
3  54.748 

3  54.913 
3  55.077 
3  55.241 
3  55.405 
3  55.570 


22^* 


23 


h. 


For 
Seconds. 


8 

0 

1 

2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 

38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 

o.e:a 

O.OtttJ 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.082 
0.0H5 
0.088 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
O.MO 
0.142 
0.145 
0.148 

0.1.51 
0.153 
0.156 
0.159 
0.102 


For 
Seconds. 
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TABLE   IV.— LATITUDE   BY   POLARIS. 


TABLE  FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED 

ALTITUDE  OF  POLARIS. 

Reduce  the  observed  altitude  of  Poinds  to  the  true  altitude. 

Reduce  the  i-ecorded  time  of  observation  to  local  sidereal  time. 

C  less  than  J'^  IS"",  subtract  it  from  1^  IS"-; 

If  the  sidereal  time  is  <  between   1»»  18"»  and  \3^  18%  subtract  1^  IS*"  from  it; 

(  greater  than  13»»  18°,  subtract  it  from  25»>  18™; 

and  the  remainder  is  the  hoiir-aovle  of  Polaris. 

With  this  hour-angle  take  out  the  correction  from  Table  IV,  and  add  it  to  or  subtract  it 

from  the  ti'ue  altitude,  according  to  its  sigD.     The  result  is  the  latitude  of  the  place. 

Examp/«.— 1887,  November  10,  at  9^  29^  29«,  P.  M,,  mean  solar  time,  in   longitude  29*^  east  of 

Greenwich,  suppose  the  true  altitude  of  Polaris  to  be  29®  29':  required  the  latitude  of  the  place. 

h    m     • 
Local  astronomical  mean  Ume  .            .                                                  .        9  29  29 

Reduction  from  Table  111,  for  9»>29«29«          .            .                         .      +     1  34 

Greenwich  sidereal  time  of  mean  noon,  November  10,  page  183             15  17  18.5 

Reduction  from  Table  HI,  for  longitude  (=  1»»  56™  east,  or  minus)      —    0  19 

Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time 

0  48    8.5 

b    m    8 
1  18    0 

Subtract  sidereal  time     .                                                                         .        0  48    2.5 

Remainder  is  equal  to  hour-angle  of  Polaris               .                        .        0  29  57.5 

True  altitude           ....        +2§  29'.0 

Correction  from  Table  IV.             .            .        —    1  17J2 

Latitude +28  11.8 

TABLE  IV— 1887. 

Hoar-Angle. 

Qh. 

Ih. 

2^ 

3^ 

4h. 

s"- 

m 

O         f 

O          t 

O         1 

o        / 

O         / 

O         / 

0 

- 1  17.9    ' 

-1  15.2     ' 

-  1    7.5     ' 

-0  56.1     ' 

-  0  38.9     ' 

-  0  20.2     ' 

5 

1  17.9   ?•« 

I  14.8    ^'^ 

1    6.6   ••» 

0  5:5.9    *•* 

0  37.5    *•* 

0  18.5    ^'^ 

10 

1  17.8  ■"•' 

'  '^-^^  :t 

•    ^-^   l\ 

0  52.6    \l 

0  36.0    '•* 

0  16.9    J! 

15 

1  117   »• 

1  13.8   •■* 

1     4.8    "•» 

0  51.4      -^ 

0  34.4    *•' 

0  15.2    '-' 

O.i 

0.0 

1.0 

1.3 

1.5 

1.7 

20 

-'    "-^    09 

-'   '^■■•^    o« 

-'      ■*-^     .0 

-0  50.1 

-0  32.9    ,^ 

-  0  13.5 

25 

'  "■*   ol 

'    '^-^      ■ 

'     -^^       0 

0  48.8    \\ 

0  31.4     -^ 
0  29.8     • 
0  88.8      I 

on.8  W 

,30 

1    ''•«    11 

1   18.0    ••• 

1     1.8     •" 

0  47.4      -^ 

0  10.2     •! 

35 

1   17.0    "•' 

1  11.3    ••' 

1     0.7    '•' 

0  46.1     '•' 

0    8.5    '•' 

0.3 

0.7 

1.0 

1.4 

1.8 

1.7 

40 

-  1   16.7 

-  1  10.6 

-  0  59.7 

-  0  44.7 

-0  86.6 

-0    6.8 

45 

'   ''■*    03 

'  '■'  11 

1  I 
0  58.6     •' 

1  4 

0  43.3     ■ 

0  85.0  ;•« 

0  23.4     •« 

50 

1  16.1    •• 

'      »•'     08 

0  57.4      •» 

0  41.9     • 

0    3.4     •! 

55 

1  15.7   •" 

1     8.3    ••« 

0  56.3 

0  40.4      * 

0  31.8     •' 

-0    1.7   \l 

60 

-1.5.2   ••* 

-  1    7.5   «•« 

-055.1    " 

-0  38.9 

-0  80.8    '•* 

+  0    0.01 

Honr-Angle. 

6" 

7h. 

gh. 

9h. 

10" 

llh. 

m 

o        / 

O          1 

o        / 

O         1 

O         1 

o        / 

0 

+  0    0.01    ' 

+  0  20.2     ' 

+  0  38.9    ' 

+  0  55.1     ' 

+  ^     '-^    0  8 

1  15.7   \\ 

1  '6'  »! 

5 

0    1.7    ••! 

0  21.8    \'l 

0  40.4    1* 

0  56.3     •• 

10 

0    3.4     •! 

0  23.4    \l 

0  41.9     •» 

0  57.4      •• 

15 

0    5.1    ••' 

0  25.0    ^-^ 

0  43.3 

0  58.6    .. 

1.7 

1.6 

1.4 

1.1 

0.7 

0.3 

20 

+  0    0.8 

+  0  26.6    ,^ 

+  0  44.7 

+  0  59.7    ,  , 

+  110.6 

'  '70  11 

25 

0    8.5    '•' 

0  28.2    ^-^ 

0  46.1    '••• 

1     0.8    '•' 

30 

0  lo.a  '"^ 

0  29.8    ^'^ 

1.3 
0  47.4 

1     1.8    '•' 

»  '2.0  ••: 

•  '7-2  »•« 

35 

OM.n  '■' 

0  31.4    '-' 

0  48.8    ^'^ 

1    8.8   '•" 

'  '2.6 :« 

>  '7<    !» 

I.S 

1.5 

1.3 

t.o 

06 

0.9 

40 

+  0  13.5 

+  0  32.9    ,^ 

+  0  50.1 

+  1    3.8    .. 

+  1  13.8   „. 
1  .3.8   »•• 

+  1   17.6           1 

45 

0  15.8    '•' 

0  34.4    '•* 

0  51.4    *•' 

1    4.6    '■• 

50 

0  16.9 

0  36.0    ''* 

0  52.6    ^'^ 

1    5.7    «•» 

1  14.3   ••' 

1  17.8   ••     1 

55 

0  18.5    '•* 

0  37.5    ^'^ 

0  53.9    **^ 

1    6.6   "•» 

'  »*-8 «! 

I  17.9   "•'    , 

60 

+  0  30.8    ''^      +0  38.9    '■* 

.0  55.1    *•» 

+  1    7.5   »•» 

+  1I5.3»* 

+  1  17.9           ; 
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